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ABSTRACT

When repetitive calculation of complicated or nonlibrary functions is
antieipated, use of an efficient numerical approximation is highly desirable.
The system to be described (TERP) provides a means for obtaining such an ap-
propﬁimﬁm vhen the user can furnish routines to calculate the functions he
desi The ‘entire system is availsble in FORTRAN. For increased speed, a

" | mach; 1oded version of the interpolation routine is also included for

7099 mm-ﬂ, 7090-FORTRAN-IV, CDC-1604 FORTRAN-63, and 360-FORTRAN.

ocated- for the table.%examﬁfe &e ﬁmction R
O_oﬂﬂ_it:ém ‘be reproduced to 0.002% with 250 storage locationdk
ori-“f_:c 50 "%‘wﬁﬁ 350 locations. The system can produce symbolic lan

P, MAP, C -2, or 360 assembly) decks for computing the functions
and/or 'Bheir “inverses (backward interpolation)., The Ffunction values may be
obtained from these decks by FORTRAN statements such as Y = ERF(X), and

ERFBAK(Y) , where the names are chosen by the user.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the United States,

nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or

B. Assumes ony liabilities with respect to the use of, or for damages resulting from the use of
any information, apparatus, method, or process disclosed in this report.

As used in the above, ‘‘person acting on behalf of the Commission’’ includes ony employee or

contractor of the Commission, or employee of such contractor, to the extent that such employee

or contractor of the Commission, or employee of such contractor prepares, disseminates, or
provides access to, any information pursuant to his employment or contract with the Commission,
or his employment with such contractor.
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<. _ . . __ _ INTRODUCTION

THE _GRAPH BELOW SHOWS HOBW THE SYSTEM WORKS, (FIG. 1,9

hnna
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. THIS PARABOLA HAS
feRettttA WIGGLE,
Yz .

o
-

l.Es TFE PARABOLA THROUGH THE LAST THREE
POINTS LIPS BELOW Y AND Z,

L
rﬂL_HHH~
|

(SEE WIEGLE COMMENTS IN TABX COMMENTS)

|
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A PARABOLA (Y = A + B*X + C*X**2) IS COMSTRUCTED THROUGH THE
FIRSY THREE PBINTS (DENOTED EY *), ANGBTHER FPARABALA [S CONNECTED
THROUGH PEINTS 3 Te 5, ETC,

FIRST, THE RBUTINES TABSET AND TABX ARE USED T8 SET UP A
TABLE WHICH CONTAINS THE COEFFICIENTS OF THE PARABALAS AND OTHER
RELEVANT INFMRMATION, THE FIRST SIX ENTRIES ARE.,.

xLe
|,/XDEl  XDEL 1S THE SPACING BETWEEN PARABOLAS

IST ENTRY T(l.1)
2ND ENTRY T€2,10)

SPACING BETWEEN POINTS

Xue o

NUMBER @F PARABOLAS OR (NUMBER OF PANELS)

TONIC 1,E, 21y |F DECRFASING, +|, IF INCREASING,
0 IF NOT MONGTANIC, YONIC 1S SET IN TaBX,

EXTRA SPACE AVAILABLE TO @NE WHO WISHES TO USE IT.

XDEL/2., IS TH
JRD ENTRY T(€3,1)
ENTRY T¢],2)
ENTRY T(2,2)

nbahobnnonnantnonn‘bn

>
—
x

®uinN MmN

:

6TH ENTRY T(3,2)

THEREAFTER, THE TABLE CONSISTS OF THE A,B, AND C COEFFICIENTS O6F
EACH PARABELA,

FOR EXAMPLE, TO SET UP A FUNCTION FOR SIN(X) FBR X FROM 0.0 16 1,0
YOU MIGHT WRITE THE FOLLOWING CODE,

DIMENSION SINTAB(200)
CALL TABSET(0.»14,200,KsSINTAB)
X =z 0,0

Da 10 I = 1,K
Y = SIN¢(X)

10 CALL TABX(X,Y,I,SINTAR)

N&W THAT THE TABLE IS SET UP, YBU MAY USE THE FOLLOWING SUBRBUTINES...
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Y = TERPT(X,SINTAB) RETURNS THE VALUE OF Y FOR ANY VALID X,

X = BTERP(X,SINTAB) RETURNS THE VALUE O6F X FOR ANY VALID Y (PROVIDED

aalaallaio

THE FUNCTIEN IS SINGLE VALUEDseel.E, MONATONIC INCREASING R DECREASING,)

D = TERPD(X,SINTAB) RETURNS THE VALUE OF THE DERIVATIVE OF Y FOR ANY
VALID X. NETE, HOWEVER THAT THE DERIVATIVE OF A _FUNCTION WHICH CONSISTS

MF PIECEWISE PARABALAS MAY HAVE DISCONTINUTIES AT THE JUNCTION
AF ONE PARABALA WITH THE NEXT, THUS TERPD USUALLY HAS LARGE ERRGRS

]
bt)c:n
|

AND IS NAT VERY USEFUL EXCEPT FOR CALCULATIONS CANCERNING ENGINEERING,

Y = TERPI(A,B,SINTAR) RETURNS THE INTEGRAL 6F Y FROM A T0 B,

" THE RESULT €F TERPI 1S MORE ACCURATE THAN TERPT SINCE INTEGRATION

TENDS TG INCREASE ACCURACY ¢JUST THE REVERSE OF DIFFERENTIATION),

|

" TIHUNT AND IHUNT3 ARE FUNCTIENS WHICH ARE USED TO SEARCH AN

Y 3 TERP2(X,SINTAB) 1S SIMILAR TO TERPT,,., SEE COMMENTS UNDER TERP2

ARRAY FOR THE NEAREST MATCH TO A GIVEN NUMBER, THEY ARE

USED BY TERPU AND BTERP RESPECTIVELY,

TERPU 1S AN AUXILLIARY ROUTINE WHICH 1S USED WHEN CONSTRUCTING
TABLES FROY DATA OBTAINED FREM GRAPHS OF TABLES WHICW MAY NOT

BE REGULARLY SPACED.,

TTRACE 1S A SUBROBUTINE WHICF WRITES ERRBR MESSAGES FOR INVALID
CONDITIONS, MENE 6F THE ROUTINES LISTED ARAVE CONTAIN ANY 1/8

STATEMENTS, HOWEVER TTRACE DEES, THE [/6 STATEMENTS N TTRACE CONTAIN
TAPE NUMBERS, AND WILL HAVE Y0 BE MODIFIED YO MATCH THE LOCAL STANDARDS,
IN 8THER REUTINES WHICH ARE LISTED LATER, SOME I1/6 O6CCURS, BUT THE TAPE
NUMBERS ARE ARGUMENTS WHICH ARE SEY BY THE CALLING PROGRAMS, SO THAT

THEY DO NOT NEED MBDIFICATION, A LIST OF gRRBR MESSAGES IS IN TTRACE,

. i |
‘ncxntio()ncancanc)%c)%c)n<1k)nk)ncwnk)n

EQOUIV IS AN AUXILLIARY RBUTINE USED BY TTRACE (SEE COMMENTS UNDER EQUIV)

_MDECK, FDECK, AND CDECK ARE ROUTINES WHICH ARE USED T8 PUNCH

THE ARRAY AND AN ASSEMBLY LANGUAGE PROGRAM WHICH MAY BE LATER
ASSEMBLED 10 GIVE A RINARY DECK OF A DESIRED FUNCTION,

|
I
Ik

'FAPP AND CODAP ARE AUXILLIARY ROUTINES USED BY MDECk, FDECK, AND CDECK,

oala

i
i

*#*DEMONSTRATION PROGRAM®**

FOR PURPESE OF DEMENSTRATION, A MAIN PROGRAM IS INCLUDED WHICH
_ 1LLUSTRATES SGME OF THE WAYS OF USING THE TERP SYSTEM. YAU SHEULD

REFER TG Tk FORTRAN LISTING OF THE MAIN PROGRAM FOR DETAILS, THE
FOLLAWING FRABLEMS ARE JLLUSTRATED..,

|

SEY_UP A TABLE OF LOGIQ(Xx) AND CHECK ACCURACY USING EVEN SPACING OF X,

2

SEY UP A TABLE FOR EXPj0(X) AND USE TO6 OBTAIN L8G| 0¢(X) 8Y BACK

INTERPBLATION, NOTE THAT FOR THE SAME TABLE LENGTH OF |00 WORDS,
THE BACK INTERPOLATION 1S MORE ACCURATE,

NOTE THAT THWE LOBG FUNCTION IS A DIFFICULT ONE TO INTERPOLATE OVER

alnajpapaoaokana

A WIDE RANGE BECAUSE OF THE SINGULARITY AT X = 0,
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IN PRATICE, ONE WOULD INTERPELATE OVER JUST ONE OCTAVE INSTEAD OF

BVER THREE DECADES AS IN THIS EXAMPLE,

SET UP A TABLE OF LOGI0(X) USING UNEVEN SPACEING FOR X,
BY CLEVER CHOICE OF THE X SPACEING, WE HAVE RECTIFIED THE FUNCTION,

AND WOULD CBTAIN A PERFECT FIT WITH JUST ONE PARABGLA,

SET UP TAELE OF SIN{X) AND CHECK ACCURACY,

SAME AS AEGVE, EXPECT USE TERPZ FOR INTERPOBLATION, NOTE THAT
THE ACCURACY IS CONSIDERABLY BETTER THAN TERPT AT THE EXPENSE OF A

SLOWER ROUTINE (SEE COMMENTS UNDER TERP2),

6 DEMONSTRATE THE BACKWARD INTERPOLATION OF SIN (1.E. ARCSIN)
7 CALCULATE (00,000 SINES T8 CEMONSTRATE SPEED
8 ILLUSTRATE HBW A TARLE OF VALUES CAN BE READ IN AND A TABLE

SEY UP, IN TWIS CASE, WE REAC IN THE RANGE-ENERGY RELATIONS

FOR PROTONS aN ALUMINUM FRAM RICH AND MANEY (UCRL =~ 2301).
THE TABLE 1S SET UP FOR | 8G=LO6G INTERPOALATION,

ILLUSTRATE THE USE OF THE TABLE FOR RANGE AND DE/DR, NOTE

THAT THE DERIVATIVE CALCULATION 1S PROBABLY AS ACCURATE AS THE
EXPERIMENTAL DATA, NOTE THAT THERE [S AN INTENTIONAL TYPAGRAPHICAL

ERRABR IN ThHE INPUT DATA AT 80, MEV, THIS ERRBR CAUSES A WIGGLE
WARNING MESSAGE,

THE WIGGLE 1S SUCH AN BUTSTANDING PROBLEM THAT THERE IS A SPEC]AL
SECTIGN GIVEN T6 [T,

"y

NATE THAT THERE IS AN ADDITIENAL ERRAR WARNING MESSAGE
IN SETTING UP THE TABLE WITH TERPU, A VALUE 6F X WAS USED
MUTSIDE THE RANGE OF THE DATA,

ILLUSTRATE THE USE MF MDECK, FDECK, AND CNECK T@® GENERATE

AN ASSEMBLY LANGUAGE DECK,

NATE THAT €UR DEMONSTRATION PROGRAM USES A SURRBUTINE TYME
T0 TIME THE SPEED OF TERPY, FOR COMPLETENESS, WE L1ST THREF

DIFFERENT VERSIONS OF TYME AFPROPRIATE FBR OUR LBCAL MACHINES,

THE 1604 VERSIEN OF TYME ANC KLOCK WILL WARK ON ANY 1604 COMPUTER

WITH ANY SEFTWARE.

THE 7090 (FORTRAN-=2) VERSIEN OF TYME, STOP AND WIND WILL WORK ON

ANY 7090 WkHICH IS FORTRAN=2 ADAPTED,
THE 7090 (FORTRAN-4) VERSION OF TYME AND TAD WILL OBNLY WORK AT

THE COMPUTER CENTER AT k=25 (O0AK RIDGE, TENNESSEF),

_c
c
€ - I : -
c
_C
c woe| ANGUAGE COFVPATIBILITY PROBLEMSs»s
_c i I S
c
_¢ THE_CORE ¢F THE SYSTEM,,, REUTINES TABSET, TABX, TERPT, BTERP,
c THUNT, IHUNTS, AND TERP] ARE WRITTEN IN RASIC FABRTRAN AND ARE
_c COMPATIBLE WITH NEARLY aLL FERTRANS WITH ONE EXCEPT[EN. THE
c FUNCTION SCRTF GCCURS IN BTERP WHICH MUST BRE SQRT IN FORTRAN=IV,
c WHEN ONE SEES THE STATEMENTS (THIS IS WRITTEN IN F@RTRAN=2, THIS 15

Q

WRITTEN IN FARTRAN=4,), ONE SHOULD BE AWARE THAT ALL THE FARTRAN-2
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R FORIRAN~4 RMUTINES USED IN THIS SYSTEM ARE FURTRAN=63 ADAPYABLE,

THERE ARE ALSM HAND CBNED VERSIGNS OF TERPRT FOR THE 7090-FORTRAN {1,

7090~F9RTRAN IV, AND |604=FORTRAN 63, THESE 8F COURSE,
ARE SP=CIAL TA THE MACHINE, AT PRESENT, YHEY D@ NOT DO ANY ERROR

CHECKING, SO0 THAT ONE S40ULD FIRST CHECK H]S PROUGRAM WITH THE

COMPATIBLE FORTRAN TERPT, BEFORE USING THE HAND CODED VERSION,
EVENTUALLY WE PLAN T8O ADD ERROR CHECKING T® THE HAND CODED VERS]GN,

** e pACKNOWLEDGEMENT***

THE T=RP SYSTeM EVILVE)J GVER A LONG PeRIOD OF TRIAL AND REVISION,

TWE FIRST VERSIAN aF T=RPT AND RTERP WAS WRITTEN BY DIXON BOGERY IN 1962
MANY 3USS WERE DISCOVERED BY USERS WHe VOLUNTEERED T8 USE THE
EaRLY SYSTEMS, IN PaRTI=ULAR, WE ARE INDEBTED TO JOWN WACHTER

opooRnpaoapapapapaapanan

AND 3683 PEELLE FOR FINDING MANY PROBLEMS AND MARING SUGGESTIONS,
RETURN

END




_CMAIN )

c DEMONSTRATIGN OF THE USE OF INTERPOLATIVE ROUTINES
v}

c THIS IS THE FORTRAN=4 VERSIEN OF MAIN,
_c

DIMENSION TLOGIC103),TLOG2¢|100)«TSINC|00),TSINB(I103)

DIMENSION RANGE(|06),E(40),R(40)

c
c THESE TAPE NUMBERS MUST BE CHANGED FOR YBUR NEEDS,

NIN=S
NOUs6

c

NPPa7

SET UP TABLE TLOGI OF LOG|0(X) WITH DIMENSION (100),

NGE FROM ,01 YO 10,

CALL TABSEYT(,01,10,,100,K,TLE8GI)

Xa3,01
DO 5 J=i,K

Y=ALOG(X)/2,302585093
CALL TABX(X,Y,1,TLOGY)

TABLE 1S New COMPLETED

ana

X1=z,0005

WRITE(NOU,S00)
WRITE(NQU,SC1)

Do 0 1=1,3
Xi=10.2%!
XX=X1

D8 10 J=i,4

Xxa2,*XX

INTERPOLATE IN TABLE FOR LOGIO(XX)

QK

YY=TERPT(XX,TLOG})

YaALBG(XX)/2,302585093
DY=yeYY

WRITE(NOU,502)XX,Y,YY,DY
XX=10,

YY=TERPT(XX,TLOGI|)
Y=ALOG(XX)/2,302585093

DYsy~YY
WRITE(NOU,S02)XX,Y,YY,DY

SEY UP TABLE QOF EXP|Q0(X)

| apa

X3=2,
DO |2 l=l,K

Y=z|0,**X
CALL TABX(X,Y,1,TLOG})

X|=,0005

WRITE(NOU,522)
WRITE(NOU,S523)

De 1S 1si,T
Xi=)0,*X|

XX=X|




Do |15 J=l1,4

XX32,%XX

INTERPOLATE BACKWARDS IN TABLE FOR LOGID(XX)

o 0cla

YYSBTERP(XX,TLOGI)

YsALOG(XX)/2,302585093
DYsywYY

WRITE(NBU,S02)XXaY,YYaDY
XX=|0,

YY=sBTERP (XX, TLOG|)
YsALBG(XX)/2,302585093

DY=y=YY
WRITE(NOU,902)XXsY,YY DY

SET UP TABLE OF LOGIQ(X) USING LOG SPACING FOR ABSCISSA

aoaaQ

CAL) TABSET(ALOG(,01)¢ALBGC|04),100,K,TLOG2)

X=ALBG(,01)
D8 20 1=,k

XSEXP(X)
Y=ALOG(X)/2,302585093

20

CALL TABX(X,Y,1,TLOG2)

X1=,0005
WRITE(NBU,503)

WRITE(NOU,SO0I)
pe 30 I=1,% .

X1=210,*Xl

_ XX3X |

Do 30 J=1,4
XX=2,*XX

ENTER_TABLE WITH LOG(XX), INTERPOLATE FOR LOGID(XX)

ana

X2=2ALOG (XX)

YYSTERPT(XZ,TLBG2)

YsALOG(XX)/2,302585093
DYsY~YY

30

WRITE(NBU,S502)XX»Y,YYaDY
XX=10,

X2=ALOG(10,)
YY=TERPT(XZ,TL0G2)

Y=ALOG(XX)/2,302585093
DYayYeYY

WRITE(NOU,S02)XXY,YYaDY

s Reks]

SET UP TABLE OF SIN(X)

CALL TABSET(D4,147,100,KsTSIN?
X=0,

DO 35 1=,k
Y=SIN(X)

35

CALL TABX(X,Y,1,TSIN)

XXzm, |
WRITE(NOU,S504)

WRITE(NOU,505)




Do 40 1=1,18

XXEXX#, |

INTERPBLATE FEBR SIN(XX)

CYY=TERPT (XX, TSIN)

Y=SIN(XX)
DY=YeYY

WRITE(NOU,SD2)XXsY,YY,DY
XXz=,]

WRITE(NBU,SO4)
WRITE(NBYU,S11)

DO 45 1=1,18
XX=XX+, |

INTERPOLATE FOR SIN(XX) USING AVERAGE OF rWo PARABOLAS

YY=TERP2(XX,YSIN)

Y=SINCXX)

45

DY=y=~=YY
WRITE(NOU,S02)XXsY,YYHDY

|
ahna

SET UP MONECTANIC INCREASING YABLE OF SIN(X)

CAL] TABSET(D.,1.5,103,K,TSINB)

Xz0,
DO _48 =1,k

48

Y=SIN(X)
CALL TABX(Xx,Y,1,TSINB)

WRITE(NGU.S06)
WRITE(NQU,507)

XXaw, |
Do 50 1=1,16

XX=XX+*, |

"INTERPOLATE BACKWARDS FOR X FROM SIN(X)

YSSIN(XX)
XsBTERP(Y, ISINB)

DXeX=XX

WRITE(NOU,S08)Y,XX,X,DX
WRITE(NOU,606)

XXze, |
WRITE(NGU,512)

DO 55 1=1,16

_XXzX X, |

INTERPOLATE BACKWARDS FOR x FROM INTERPOLATED SIN(X)

CYSTERPT(XX.TSINB)

X2BYERP(Y,TSINB)

55

DX=X=XX
WRITE(NQU,S08)Y,»XX,X,DX

WRITE(NOU,S09)
WRITE(NQU,510)

Xz=, |




Dg 60 1=1,]8

XsX+, |
y=Ces(Xx)

CALCULATE INTEGRAL OF SIN(X) FREM X T6 P1/2 _

Q Qna

YY=TERPI(X.},57079635,TSIN)

DY=y-YY

60

WRITE(NSU,502)X,Y,YY,DY
X=0,

65

BO 65 l=zi,i00
YSINB(I)=X*,016

WRITE(NBU,S13)

2 Q0

INTERPOLATE 100,000 SINES Y6 DEMONSTRATE SPEED

CALL TYME(C,NOU)
Do 70 1=1,100

70

Do 70 J=1,1000
Y=TERPY(TSINB(]),TSIN)

WRITE(NOU,S14)
CALL TYME(I,NOU)

READ IN ENERGY~RANGE TABLE AND CONVERT T@ L6G

aona

READ(NIN,9I5)(ECY) ,RC1),I=(,239)

WRITE(NOU,521)
DG 80 l=1,39

WRITE(NBU,SISIE(T),R(])
E(1)=ALOG(E(]))

80

RCI)=ALOG(R(1))

SET UP LOG-L0G ENERGY~RANGE TABLE USING TERPU INTERPOLATION
T8 FIND THE ®RDINATES FOR EQUALLY SPACED ARSCISSA VALUES_

anaK

CALL TABSEY(ALGG(!,),AL0G(1000,),106,K,RANGE)

XEALOGE|,)
DG 85 =1,k

85

Y3TERPU(X,E»R,»39)
CALL TABX(X,Y,1,RANGE)

WRITE(NGU,516)

WRITE(NOU,S|T7)
X=,5

XX=,25
Do 95 I=l1,10

XX22,*XX
DO 95 J=z),°%

X=XeXX
1F¢1000,»X)100,90.,90

ENTER TABLE WITH LOG(ENERGY), INTERPOLATE FOR LOG(RANGE),

0 QA Q

AND TAKE ANTI=LOG TO GET RANGE

90

XZ=xALOG(X)
YsEXP (TERFT(XZ,RANGE))

CALCULATE LLAG(R)/DLOG(E) FREM TABLE AND CONVERY T8 BE/DR

apo




_ . DEDRsX/(Y®TERPD(XZ,RANGE))

c

9% WRITE (NOU,918)X,Y,DEDR

j0N WRITE(NOU,S20)
c S el
c PUNCH BUT LeG-LBG ENERGY=RANGE TABLE COEFFICIENTS FOR
c INCORPORATION [NTO A FAP SUBROGUTINE e
c

pe {10 1l=1,106

c
€ ARRAYS RUN BACKWARDS IN FOBRTRAN=2 - I
c

S (1 1 - X 5 15

110 CALL FAPP(RANGE(I),I,NPP)
[
CALL CDECK(&HBRANGE,SHTERPT,RANGE,NPP)
. _CA{| MDECK(EHBRANGE,SHTERPT,RANGE,NPP) e
CALL FDECK(6HBRANGE,SHTERPT,RANGE,NPP)
t . — _
c TABLE COEFFICIENTS FOR INCERFABRATION INTO A CODAP SURROUTINE
c PUNCH B8UT LBG«[0G ENERGY=RANGE
c

o DA 130 I=sl.lQ6

130 CALL CODAP(RANGECI),IsNPP)

s1ap e
900 FORMAT(S55HI CALCULATE LOGIO(,0ls10.) N=100 )
90| FARMAT(55H] X LeG(X) TERPT (X} ERROR )
902 FORMAT(FI2,2,3F12,7)
903 FERMAT(55HZ LeGInC,01,10,) USING UNEQUAL SPACING _N=]00 )
904 FOBRMAT(S55HKZ CALCULATE SIN(O,.,,1.7) N= |00 )

_ 905 FORMAT(55KC( X SIN(X) TERPT(X) ERROR )
906 FORMAT(55HE INTERPOLATE SIN(O,,1.5) BACKWARDS x=100 )
907 FORMAT(S55HC Y=SINCX) X BYERP(Y) ERRER )
908 FORMATI(FIS,7,F7.2,2F12,7)

909 FEBRMAT(55H? CALCULATE INTEGRAL OF SIN(X,PI/2,) N=i0D )
910 FORMAT(55HKC X INTEGRAL TERP! ERROR )
911 FARMAT(55HC X SIN(X) TERP2(X)  ERROR )
912 FORMAT(55HKC Y2TERPT(X) X BTERP(Y) ERRER )
913 FORMAT(55HZ DEMANSTRATE SPEED OF SUBROUTINE TERPT )
914 FORMAT(55HT TERPT HAS CALCULATED 1006000 SINES )

_ 915 FORMAT(FI8,2,F23,5) _ S
916 FORMAT(55HZ LOG-LOG INTERPOLATION OF PROTON RANGES IN AL )
917 FORMAT(55HKC __ENERGY RANGE DE/DR Yy
918 FORMAT(IIXF6,1,2(4XF7,.3))

919 FORMAT(B0X,E20,8)

920 FORMAT(IHD)

921 FERMAT(|H2, | 2X6HENERGY, | SXSHRANGE) o
922 FORMAT(55HZ CALCULATE LOGIN FROM gXPONENTIAL N=ip0 )

923 _FORMAY (55H0 Y LOG(Y) BTERP(Y)  ERRGOR )

END
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SUBRAUTINE TABSET(XLA,XUP,N,K,THAB)

c

¢ N=DIMENSIEN BF ARRAY

€ K=NUMBER €F PAINTS USED IN GENERATING TABLE(THE RELATIONSHIPS BETWEEN
€ K _AND N ARE THE FOLLOWING,)

c NUMBER OF FARABOLA = (N=73/3

C  Kz2%(NUMBER oF PARABOLAS)+|

c Kz2#(Ne731/34+}

c IF ONE WISHES T8 USE  EXACTLY K DATA POINTS IN GENERATING THE TABLE,T,
e THE DIMENSIEN ,Ns, MUST BE = (372)*K+||/2 OR (3/2)*K+3/2 OR (3/2)*K+[5/2
c 1,6, IF N = I54 OR |55 OGR |56

c NUMBER OF PARAHOLAS = (N-7)/3 = 49
€ NUMBER OF PMINTS USED IN GENERATING TABLE .K, = 99

c THE REVERSE 15 TRUE( IF BNE HAS 99 DATA PAINTS THEN THE DIMENSIGN OF,T,
c 1S = (3/2)*Ks+i1/2 OR (3/2)*K+13/2 OR (3/2)*K+15/2 = |54 OR 155 OR 156,)
o X{.@=SMALLEST VALUE OF X

C  XUP»LARGEST VALUE aF X

c TBAB-NAME €F ARRAY ONE USES

c

€ IST ENTRY T(1.1) = XLO

C__2ND ENTRY T¢2,1) = |./XDEL XDEL IS YHE SPACING BETWEEN PARABOLAS

c XDEL/2. IS THE SPACING BETWEEN POINTS

C J3RD ENTRY T(3,]) = XUP

€ 4TH ENTRY TC(|,¢) = NUMBER B8F PARABOLAS 6R (NUMBER OF PANELS)

C STH _ENTRY T(2,2) = TONIC 1,6, »l, IF DECREASING, +|, IF INCREASING,

c 0 IF NOT MANOTONIC, TONIC IS SET IN TABX,
€ 6TH ENTRY T(3,2) = EXTKA SPACE AVAILABLE TO BNE WHO WISHES T8 USE [T,

c

_ DIMENSION TEAB(3,777)

NPARABE(N=7)/3
__A=NpARAB

TBAB (], 1)=xL"
TBAB(2, 1)zh/ (XUP-X|0)

TBAB(I, | )=2XyP
_ _TBOB(],2)2APARAB

TBAB(2,2)=C,
TBAB(3.2) = 0,0

K=2*NPARAB+ |
RETURN

END
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SUBRAUTINE TABX (X,Y,I,T)

Y 1S THE VALUE OF THE FUNCYION AT THE JTH VALUE @F X,

1 IS THE RUNNING INDEX FOR THE ITH VALUE 6F X AND Y,

MPLTES THE VALUE 6f THE [+|TH VALUE OF X WHICH . .

THE CALLING PROGRAM MAY USE TO GET THE NEXT VALUE OF Y,
T IS THE NAME 6OF THE TABLE WRICH IS BEING GENERATED,

ON_THE FIRST CALL T8 TABX, THE A COEFFICIENT OF THE FIRST PARABOLA IS

SET., !.E, TABLE(),3) IS SET TO vV,

hnnonnnnhcnn

ON THE SECOND CALL TO TABX, THE VALUE OF Y, WHIGH 1S THE MIDPOINT
BF A PARABELA, [S TEMPARARILY STORED [N TARLE(2,3) AND NO FURTHER

COEFFICIENT CALCULATION IS DENE,

ON THE THIRD CALL T8 TABX, YHE B AND C COEFFICIENTS OF THE FIRST
PARABBLA ARE COMPUTED AND STERED [N TABLE(2,3) AND TaABLE(3,3), THE

MBNOTONGUSNESS AND WIGGLES ARE CHECKED, AND ERROR MESSAGES ]SSUED

IF_APPROPRIATE, THEN THE A CCEFFICIENT OF THE NEXT PARABSLA IS SET,
1.E. TABLE(1,4) IS SET Tg Y,

THE PROCECLRE OF THE SECOND AND THIRD CALL ARE THEN REPEATED
UNTIL ALL THE CUEFFICIENTS HAVE BEEN GENERATED, AT THE CONCLUSIEN

THE A,B,ANT C COEFFICIENTS WILL HAVE BEEN GENERATED FOR NPARABS,
AND THE A CEFFFICIENT ONLY GENERATED FOR THE LAST,

.I.“IGGLE...

WIGGLES ARE A PECULIARITY OF THE TERP SYSTEM WHICH KAVE CAUSED
MORE TROUBLE THAN ANYTHING E|SE, INDEED, T 1S HARD T8 CONCEIVE _

BF ANY INTERPOLATION SYSTEM WHICH IS FREF FROM WIGGLE PRABLEMS.
A WIGGLE 18 DEFINED AS A CHANGE IN THE SIGN OF THE SLOPE WITHIN A

PARABOLA 1,E, THE LAST PARABELA IN F1G, |, WOULD HAVE A WIGGLE.
SEMETIMES THE WIGGLES ARE DUE TO A PBER CHAICE IN SETTING UP THE

TABLE OR A BAD POINT IN THE INPUT DATA, SEMETIMES THE WIGGLES ARE
PERFECTLY LEGITIMATE AND ARE HARD T8 REMBVE, SOMF CASES THAT MAY

RESULT IN WIGGLES AKE...

WHEN A FUNCTION IS GENERALLY MONOTONIC, BUT TWO ADJACENT POINTS ARE
EQUAL, THE ONLY WAY TO PUT A SMBSBTH CURVE THRBUGH THE TWA EQUAL POINTS IS

TG HAVE A WIGGLE. -

WHEN ONE FAS A FUNCTIGN THAT IS DECREASING, IF THE DECREASF
BECABMES T@f RAPID, THEN A WIGGLE 1S LIKELY, FOR EXAMPLE, IN SETTING

UP A TABLE 6F THE GAUSSIAN FUNCTION, A WIGGLE IS LIKELY T8 OCCUK

8F THE PARABMLAS (XDFL) IS TAKEN VERY SMALL.

~ THE EFFECT AF WIGGLES 8N THE ACCURACY OF INTERPALATION IS NOT AS
SERIAUS AS SAME OF THEJR MARE SUBTLE CONSEQUENCES, FER EXAMPLE, IF ONE

napoh
i

SETS UP A TABLE FBR THE GAUSSIAN FUNCTIEN, ALL THE INPUT PBINTS
Wwill BE POS[TIVE, BUT 1T |S POSSIBLE THAT SUME PARABOLA MAY
GO NEGATIVE DUE T6 A WIGGLE., IF THE PROGRAM EXPECTS POSITIVE VALUES

FOR ALL X, THEN ONE MAY GET AN ERRBR FEBR THE SGRT AF A NEGATIVE NUMRER,

ETC, FUTHERMARE, WHEN ONE INTERGRATES A POSITIVE FUNCTION FROM 0 T8 C,
ANE EXPECTS T8 GET A MONOTONIC INCREASING FUNCTIAON, RUT DUE TO8 A WIGGLF

ohal

THE RESULT MAY NOT BE STRICTLY INCREASING, S8 THAT IF ONE TRIES TO

c USE BTERP €N THE RESULTANTY FLNCTION, ONE WILL OBTAIN A .NOT, MONOTONIC

c

ERROR MESSAGE.
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CANCRETE EXAMPLE OF COEFFICIENT CALCULATION IN COMMENTS 6F TERPY,

c

c IN ORDER T8 COMBAT WIGGLES, TABX MAKES A CHECK FOR WIGGLES AND JSSUES
e A WARNING MESSAGE, IF YOU GET WIGGLE WARNING, YOU SHBULD CHECK TO SEE
C IF ANY DISASTERIOUS CONSEQUENCES WILL RESULT.

c

C IST ENTRY TCl.1) = XLO

€ 2ND ENTRY T¢2,]) = |+/XDEL  XDEL [S THE SPACING BETWEEN PARABOLAS

v} XDEL/2, 1S THE SPACING BETWEEN POINTS

C 3RD ENTRY Y(3,|) = XUP

€ 4TH ENTRY Tt|,2) = NUMBER @F PARABOLAS OR (NUMBER OF PANELS)

C 5TH ENTRY T¢€2,2) = TENIC 1,6, »i, IF DECREASING, *|, IF INCREASING,

c 0 IF NOT MONSTONIC, YONIC IS SET IN TABX,
€ 6TH ENTRY T(3.,2) = EXTRA SPACE AVAILABLE TO GNE WHO WISHES 1O USE 1Y,

c

c

c

DIMENSION 1(3,777)

2

1F(I=1)2,1,2
1F(1=2%¢1/2))20,10,20

TC1,3)=Y
CHECK = i,(

10

G 1A 88
Ke(l+l)/2¢2

T(2,K)=Y
TONIC = T(Zz,2)

20

Gg 11 88
J21/2+2

_ HO=Y(l.J)

M2=Y

HizT(2,J)

e T(2,J0)24,0%(HI~HO)-H2+H]

T(3,J)=H2ek)=T(2,J)
TC),J+1)=HE

24 1F(HI|~HD)22,30,40

30
3

32

25

IF(CHECK)24,79,24

IF(H2*H1)331,79,32
1F(TONIC)Y76,26,36
IFCTANIC)Y3é,4),79
IF(TANICY27,26,36

26
__ 27
40
41
42
79

T(2,2) = =i,0

1F(H2=H1)75,79,36

IF(TANIC)3E, 41,42
T(2,2) = +1,0

IF(H2~H1)36,79,79
DYO=T(2,J)

DY1=2T(2,4)42,°T(3, 1)
1F(byD)80,88,82

81

1F¢DY|)88,88,86

_. 82 1F(DY|)86.58,88

86 CALL TTRACE(6HXVALUE,X,6HWIGGLE,6H TABX)
GO 1M 86
36 7(2,2)=0,0
 CHECK = 0.t B
88 a=1
XTIt )*A/T(2,13/2,
101 RETURN

END




FUNCTIAN TERPUIX.XX,Y,N)

UNEQUAL INTERVAL PARABSLA INTERPOLATION,
FUNCTION TERPU INTERPM ATES BETWEEN THREE PAINTS WITH A PARABOILA,

AND RETURNS THE VALJE F3R A SPECIFIED VALUE X.

N = THE NUMBER OF 90INTS IN THE ARRAYS Y AND XX,

X = VALUE AT WHICH INTERPOLATION 1S Te BE DONE.

Y IS THE ARRAY WHIgH CINTAINS THE POINTS WHICH ONE WANTS TO INTERPOLATE

XX 1S THFE ARRAY nd

THE Y aRRAY. THEY MJST 3E EITHER STRICTLY INCREASING OR DECREASING.
BTHERWISE A MESSAGE WilLit BE ]SSUED FROwM IHUNT.

nphafa nmn%nnn%nn

_C_ _TH1S 2QUTINE 1S aN AUXILLIARY ROUTINE WWICH HAS NOTHING YO DO

c WITH THE SETTING UP OF 2ARABOLAS BY THe TERP SYSTEM, BNE USES IT
e IF _SANE HAS SO
c CONVERT THIS DATA INT® SQUALLY SPACED DATA FoR USE IN SETTING UP
¢ THE RERULAR TARLES.
c

DIMENSION XX(777),Y¢772)

I=ITHUNT(XX,NsX)

1Fe1dinal0,20
c
¢ THE FaLLOAWING TTRACE ISSUES AN ERROR MESSAGE IF THE VALUE X 1S NOT
c WITHIN THE LIMITS 05 THZ XX ARRAY,
c

'n

1L

IF (X®ne9999999XXC1)) (84}

18
19

|
1F (Xwi,000001%XX(NY) $3.,(Q,18

CALL TTRACE(6H X X »6H N INSSHTERPUWI
1F (XexX(}))3p.3n.49

30

TERPU=Y ()
RETURN

40

TERPU=Y(N)
RETURN

20
21

IF(I=(N=1))2)422,22
1=1

22

Ge 10 >3
1=N=| -

23
24

IF(1-2Y24,25,25
i1=2

25

GO 70 26
) -

THE FALLOWING FARMULA 1S THE STANDARD LARGRANGIAN INTERPOLATION

1
sNeNoXe]

FIRMU _A FSR INTERPSLATING BETWEEN THREE POINTS BY MEANS OF A PARAROLA.

26

TERPUY (I~ ) *(x=XX(T D)Y*(XeXXCI+|))/{xX(l=i)exX(] )/
JAXX{Imy )XY (Twy))

2 *y (] Y% (y=XXCrIm D) (XXX + 1))/ xX (] DdexX(l=y))/
IAXX(]  YeXy(lay))

4 YOI+ ) S UX=XXOTo )% OXeXXt] DI/ XX I+ ) =XK1~ ))/
S(XX(lapd=Xy(] 39

RETURN
—END




1=

FUNCTION TERPT (X,T1}

c
o] GRAPH SHOWING TYPICAL PARABELA USED [N TERP SYSTEM
c
[v] 2l .
¢ !
¢ 1
¢ !
c !
4 1
¢ L=} d
c !
c ! } B
c 1
¢ !
Coel66m®
=l _ _ _
1] N | o0

IN THIS CASE ZER® T6 GONE MIGHT BE EQUAL T® THE INTERVAL ONE=HUNDRETH,

THIS DOES NGT MATTER SINCE THE COIFFICIENTS ARE CALCULATED WITH
THIS INTERVAL EVERY TIME,

WHEN ONE ASKS FOR A VALUE OF X THE PROGRAM ACTUALLY USES THIS Te
FIND WHERE THWE COEFFICIENTS ARE STORED,

FIND THE VALUE OF Y AT X 3 ,005 WHICH S |/2 OF XDEL,

FORMULAS FRAM TABX CALCULATE THE COEFFICIENTS,
HO = ,66¢

HI = loU
H2 s 2,0

A a ,1666
B = {,5

C = ,3333
A, B, AND C CORRESPOND T@ TWE FORMULA Y s A+B*XeCoX**2,

USING XDEL = ,0| AND XLO = g.0 WE STEP THROUGH THE PROGRAM,
Z = ,0050,/,01 = «5

.5 SATISFIES THE CONDITIONS OF THE TWO IF STATEMENTS S8 WE CONTINUE,

I = 2 0=,5
A =] 0 =0
F 8 Z.A 15 ] .5'0.

It = 3+ g = 3*0
TERPT = T(I1+¢7)+F*(T(I11+8)+F*T(1]+9))

SINCE II = o WE HAVE THE 7Tk: BTH, AND OTH ELEMENTS OF THE ARRAY TBEB,
THEREFORE A, B, AND C CORRESPOND T0 OURS,

TERPT 5 ,1666+|,5%:5+,3333%(,5)*%*2 = |, WHAT DB YOBU KNOW THAT 1S OUR
ANSWER, AND THAT IS RIGHT, IF THE GRAPH 1S ,

IF X 1S OBLTSIDE THE LIMITS ¢X,.0,XUP) THEN AN ERRGR 1S GIVEN,

{ST ENTRY T(i,]| X0

|« /XDEL XDEL 1S THE SPACING RETWEEN PARABGLAS

)
2ND ENTRY T(2.0)
T SPACING BETWEEN POINTS

XDEL/2, 1S TH

3RD ENTRY T(3,1i)
ATH ENTRY T¢€i,2)

xup
NUMBER @F PARABOLAS OR (NUMBER OF PANELS)

ninonma|n

5TH ENTRY T(2,2) TONIC 1.,E. =1y IF DECREASING, +i. IF INCREASING,

0 IF NOT MONATONIC, TONIC 1S SET [N TABX,

nnnnnnoanannnononnnannooannnnnnonnnonnnonon

6TH ENTRY T(3,2) = EXTRA SPACE AVAILABLE TO ONE WH8 WISKES YO USE IT,

DIMENSION 1¢(777)
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2= tXeT(l))eT(2) .
1IF (2) 100,10410
10 IF €2 = T(4)) 2f, 112,110
20 I = 2
Azt
F=2=A
24 11 = 3¢] —
30 TERPT = T(Ila7)+F8(T(I1+8)+F*T(L149))
RETURN
100 IF (Z = (=|,E~7)) 101210},102
101 CALL TIRACE (éH XoXs6H ,TS.,»6HTERPT )
102 2 =10,0
_._Go 19 20 - .
110 IF (2 = (T(4)+14E=7)) 1120124101
[N CALL TTRACE (6H XeX,6H ,TB,,6HTERPT )
112 1 = Z=1,
F = 1,
GO TO 24
END
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FUNCT]BN_TERPD (X.T)

c
c TERPD CALCULATES THE DERJVATIVE OF THE PARABOLA AT THE SPECIFIED VALUE
c OF X,
o X 1S THE VALUE AT WHICH GNE WISHES THE DERIVATIVE,
c T 1S THE NAME OF THE ARRAY CENE USES,
c
] Y s A+B®XeC*X**2, THEREFORE
c DY/DX = BeZeC*X,
o]
€ IST ENTRY T¢i.]) = XLO
C 2ND ENTRY Tt2,1) = |/XDEL XDEL |S THE SPACING BETWEEN PARABOLAS
c XDEL/2, ! THE SPACING BETWEEN POINTS
6 3RD ENTRY T(3.,1) = XUP
€ A4TH ENTRY T(ls2) = NUMBER 8F PARABOLAS OR (NUMBER OF PANELS)
£ 5TH ENTRY Tt2.,2) = TON]|c 1,6, 1y IF DECREASING, «|, IF INCREASING,
c 0 IF NOT MONOGTONIC, TONIC 1S SET IN TaBX,
€ 6TH ENTRY T(3,2) = EXTRA SPACE AVAILABLE TO ONE WHO WISKES T@ USE !TY,
c
DIMENSION 1(777)
2 = (XeTC[))*T(2)
IF (2) 100s10+10
10 IF (Z » T(4)) 20,112,110 -
20 1 = 2
Azl _
FBZ!A
24 11 = 3°*]
30 TERPD =(T(11#B8)+2.0*TC(1[+9)*F)*T(2)
RETURN o
c
c TH1S SECTION 1S ENTERED 1F THE VALUE OF X IS BUTSIDE THFE o
c INTERVAL FREM XLO TG XUP, IF IY 1S VERY NEAR T8 THE LIM]TS
c (WITHIN |,0 E=7 OF XDEL), THEN IT 1S ASSUMED TO BE ExACTLY ON THE EDGE,
c AND THE COFPUTATION PROCEEDS,
[o]
c BUT IF IT IS FURTHER FROM TRE EDGES, THEN A TTRACE MESSAGE IS
¢ 1SSUED, ANLC THE VALUE AT THE NEARESY EDGE 1S RETURNED, o
c
100 IF (Z » (=], E=7)) int»104,102
101 CALL TTRACE (6H X,Xs8H ,TS,,5KTERPD)
ige Z = 0,0
GO T8 20
110 IF  (Z = (7(4)+)sEe?)) 1{244120101)
(N CALL TTRACE (6H XsXs6H ,TB,,5HTERPD)
112 1 & 2=1,
F =i,
GO 19 24 o _

END




FUNCTION TERPI(A,B,TBORYy =~ U A
A IS THE LewWwER LIMIT BF INTEGRATION,

B 1S THE LPPER LIMIT OF INTEGRATIOGN.
. 1B@B 1S THE ARRAY ONE USES, .~

FIRST THE { IMITS ARE INTERCKANGED IF B ,LT. Ay

THE FUNCTIEN TERPI INTEGRATES BETWEEN THE LIMITS A AND B,
THE DO LOBEP CALCULATES THE INTEGRAL OF ALL THE PARARBLAS INCLUDED

BETWEEN A AND R, THEN THE FRACTIONS 6F A PARABBLA AT 80TH ENDS

_(IF ANY) ARE INTEGRATED, AND TERP] RETURNS THE THATAL INTEGRAL, o
AN ERRGBR MESSAGE 1S ISSUEN BY TTRACE IF A 6R B ARE AUTSIDE THE

___INTERVAL FReM XL® TO XuP, L

IST ENTRY T¢(i, xLo

c
£
c
€
c
€
c
£
¢
£
c
C
c
c
c

1y =
2ND ENTRY T(2,1) = |./XDEL XDEL IS THE SPACING BETWEEN PARABBLAS
£ _XDEL/2. 1S THE SPACING BETWEEN POINTS == _ I _
C 3RD ENTRY T(3.,1) Xup
C__4TH ENTRY T¢€|,2) NUMBER OF PARABOLAS OR (NUMBER OF PANELS) o
C 5TH ENTRY T(2,2) TONIC 1,6+ ®1+ IF DECREASING, +), IF INCREASING,
c 0 IF N@T MANOTANIC, TONIC IS SFT N TaBX,

C 6TH ENTRY T(3,2) = EXTRA SPACE AVAILABLE TO ONE WHO WISKES T6 USE IT,
€ L

DIMENSIBN TEOB(3,777)
_ XlL.=A

XU=B

S=1.,

IF(B=A)2,4,6
2 XU=A
XL=8B
Sz~], I
Go 19 6
4 TERPl=Q,

Go 1o 101
6 Sym=0, e
Ziz|,+(XL «TROBCI,1))*TBOB(2, )
_ 22z ., #(XU »TBOB( I, 1))*TRBOB(2, 1) . o
1i=Z1
12=22

IFCL1L) 8,8,10

8 IF(XL.=TBOB(|,))+{,E~7/TBOB(2,1)1)9,9,1]

9 CALL TTRACE(6H AyXL,6H TS,,6HTERPI )

11 Zl=s|,0 o
li=)

0 a=12

IF ¢ [+} »TBOB(I,2)=1,320+12,12
12 IF(XxU=TBOB(3,1)~|,E~7/TBOB(2,1))15,13,13 I
13 CALL TTRACE(6H B,yXU,6H TB,,6HTERP!
15 72=27808¢i,2)+ 1,0 . o
12222
20 Q=12

IF¢ Q =22)30,25,100
25 12=12w]|
30 wW=11

1F ¢ W =21)40,45,100

40 W=l
227 ~W

SUMs #Z*(TROB( [, 11+2)+Z9(TBOB(2,11+2)/2,+2Z*TBOB(3,11+2)/3,))
45 I1F(12+11)100,75,50

50 Loop=l2e)
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be 60 1=11,L00P .
SUMSSUM+TBEE(3,]1+42)/3,+,54TBEB(2,1+2)+TBOB(1,1+2)
60 CONTINUE
75 BRETA=12
2=22-BETA _.
SUM=ZSUM+Z * (TROB( |+ 12+2)+Z*(TEAB(2,12+2)/2,+2*TBOB(3,12+2)/3,))
80 TERPI=S*SUNM/TBOB(2,1)

Go 14 101
100 CALL TTRACE(EH A,XL,6H LURK,SHTERP! )
101 RETURN

END




-19-

FUNCTION BYERP(Y,T)

THE FUNCTIGN BTERP IS YSED FOR BACKWARD INTERPGLAT]CN. THE

SUBROUTINE IS ENTERED WITH A Y VALUE AND AN ARRAY, T. THUNTS3
1S CALLED €N TO FIND THE PARABOLA WHICH CORRESPONDS TO THE

EXPLTICIT VALUE OF Y, THE VALLATION 6F X 1S PERFORMED 8Y ONE OF
TW@ FORMULAS, 1.E. IF 4,*A*C/B**2 LT, 0.05 THEN THE SERIES

Z EQUALS 4.,%A*C/B**2,

T EXPANSIGN €F X 8 =UA/BY¥(2,7Z7%(},=SQRT{ | ,~2)) 15 USED » WRERE ~ -

TF 4, *A*C/E*%2 G, (.05 THEN THE RATIONALTZED FORM OF THE

I
|
|
|

QUADRATIC EGUATION IS USED, 1+Be X = =2,%a/(B+/=SART(B**2+-4,%A%C)),
HE S THE TERM{SQRT(B*¥2~4,%A%C)) IS5 DETERMINED BY THE SIGN T
8F THE SLOFE WHICH IS GIVEN EY THE MONOTBNGBUSNESS OF THt DATA POINTS,

WE USE THIS MODIFIED FORM 0F THE EQUATION,

THEREFORE TA 6BTAIN THE CORRECT VALUE OF X (THERE ARE TW8 ROBTS)

T,E, X T o2, *A/(B+TONIC*SURTIB *2=4, %A ()}

THE SERIES EXPANSION 1S USEL WHERE 1T CONVERGES (~,05 «GT, Y LT, ,05),

BECAUSE 1T IS FASTER,

IF THE DATA POINTS ARE NOT YONOTBNIC THEN BTERP WILL NOT WORK,

IST ENTRY T{T.1Y = XL®
2ND ENTRY TU2,)) = |./XDEL XDEL 1S THE SPACING BETHEE“ PARABOLAS
XDEL/72, 1S TRE SPACING BETWEEN POINTS hﬁ
SRD ENTRY T(3,j) = XUP
4TH ENTRY T(l,2) = NUMBER §F FARABOLAS OR (NUMBER 8F PANELS) -
5TH ENTRY T(2,¢) = TONIC 1,By 1y IF DECREASING, «|, IF INCREASIANG,
0 IF NOT MON@TONIC, TONICT IS5 SET [N TaAEX,
6TH ENTRY T(3,¢) = EXTHA SPACE AVAILABLE TO ONE wHO WISHES T8 USE [T,
DIMENSION 1¢(3,777)
TONIC = T(z,2) T 7 o T
20 NN = T(T,2)
I =2 [THUNTS(TCI,3)sNN+1,Y)
o IFCIY60,11C,23 - T o T
(o] ! = NN+ ONLY IF Y = YLAST
' 23 TF(T«(NN*[))YAD,24,110 T T T T
24 IF(TONIC)I2E, 110,26
T 25 BYERP = T(I, 1)
GO 76 88
26 BYERP =2 T(I,T)
GO 78 88
- EVERYTHINC AK HERE, UBTAIN A, B, AND T COBEFFICIENTS, AND BACKWARD
c INTERPOLATE,

A0 A = TUT,T+2T=-Y
B 5 T(2,1+2)
C = 7(3,1+2)
IF(B)45,55,45

45 7 = 4,%AFC/B*?
IF(Z**2=,0025)50,50,5>

50 FRAC = ~{A/E)"([+Z (s 25% 2 (, 125+ (,0/BT25+Z (. 05368 757T77T71)
GO TH b6

THIS IS A FERTRAN FUUR FUNCTIUN,

55 FRAC 3 =2,*A/(B+TONIC*SQRT (E*"2=4,%A*C))

- -
¢
c
c

26 FIM| =2 [=|

[ BTERP = T(I, 1 )+(FIMI+FRAC)Y/T(2, 1)
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88 RETURN

c THIS SECTION ENTERED FOR FIXING OF SRRORS,
60 YFIRST = V¢i,3)

YLAST = T(I,NN+3)
IF(TONICI6I,110.62

61 YL® = YLASY
YUP s YFIRST

GO TO® 63
6% YL® = YFIRST

YUP = YLASY
63 1F(YeYUP)%4,110,100

c IF TONIC = 0, 1SSUE MESSAGE AND SET BTERP = XL0,
90 CALL TTRAGCE(6H TONIC,TONIC,6K,N,MON,6HBTERP )

BTERP = T(l,1?

GO 10 88
c
c IF Y LESS THAN YLO, CHECK T& SEE WOW BADLY, IF BAD 1SSUE MESSAGE,
c SET BTERP =z XLOCIF TANIC = #i.)
c BTERP = XUP(IF TONIC 3 =i.)}
¢
94 IF(Y=(,9995999Y1.08))95,96,96
95 CALL TTRACE(6H Y,Y,6H ,TS¢ +6HBTERP )
96 IF(TANIC)97,110.98
97 BYERP = T(2,1)
. Go 1n 88
98 BRTERP = T(i,1)
GO T8 88
c IF ¥ GREATER THAN YUP CHECK TO SEE IF Y IS CLBSE TO YUP, IF NOT [ISSUE
@& MESSAGE, SET BTERP = XLOC]F YONIC = »j,) e
c BTERP = XUP(IF TONIC = ¢|.,)
e S
10D 1FCY=C1,0000001*YUP))IDIA|04,102
102 CALL TTRACE(6H Y,Y,6H ,TE, o6HBTERP )
101 IF(TANICYIC3, 110,104
103 BTERP = TCl.1) I . o
GO 1M 88
_ 104 BYERP = T(3,1) _
GO TA 88
c ONE CANNBT GET HERE,. .WE HOPE,
} 10 CALL TTRACE(&H Y,Y,6HLURK »SHBTERP)
. GO 1A _88 -

END
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_ ____ FUNCYION IFUNTCE,N,X) .
c
_c E 1S THE ARRAY OF N DATA POINTS, WHICH MUST BE EJTHER STRICTLY
c INCREASING 8R DECREASING (MONOTONIC),
v
(] IHUNT SEARCHES THE ARRAY E BY BINARY SECTION IN ORDER T8 FIND
c THE CLOSEST MATCH BETWEEN X AND THE VALUES IN THE ARRAY E, . .
c THE VALUE RETURNED IS THE POSITISON IN THE ARRAY BF THE LAST
c POINT IN THE ARRAY WHICH_ ]S SMALLER B8R LARGER THAN X, DEPENDING
c UPAN WHETHER THE TABLE IS MONOTONIC INCREASING OR DECREASING
_C RESPECTIVELY, IWUNT IS USED BY TERPU,
c
c TH!S ROUTINE CAMPARES X WITH EC]),E(2),,..E(N) AND RETURNS A
c VALUE FOR 1HUNY
c
c IF X 1S OLTSIDE THE INTERVAL FROM (E(I),E(NY, THEN IHUNT =3 »j,
_c
DIMENSIBN E(777)
1F(E(N)=EC1))1,200,2
| Sse|,
GA 19 5
2 Ssi,
S IF(S*(X=E(1)))20,30,i8
10 IF(S*(X=E(N)))40,25+20
25 1HUNTs=N
GO 76 10
30 IHUNT=|
Gg 1o 101
40 1L 6=
{uPsN

DO 99 K=i,16

Ma(ILO+IUP)/2
IF(S*(XeE(¥)))50,80,60

50

[UPaM
1IF(JUPe]LB=])100,80,99

60

1L6=M
IF(IUP»]1LB8e|)I100,70:99

99
70

CONTINUE
THUNT =M

an

Go 19 0!
IHUNTSM» |

Ge 18 101

100 CALL TTRACE(3HARG,X»6H

200

LURK,SHIHUNT)

Ga 1M 20
CAll TTRACE(IHELO,E(]

Ys 6K = EUP,5HIHUNT)

20
10}

IHUNT=~|
RETURN

END
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FUNCTION IRUNT3(ELN:Y)

E IS THE ARRAY ONE USES,

N IS THE \UMBER OF POINTS IN THE TABLE,
Y 1S THE VALUE ON THE ORDINATE AX!S WHICH CORRESPENDS T6 THE

NUMBER OF SOME PARABOLA,

IHUNT3 DGOES EXACTLY THE SAME AS JHUNT, EXPECT THAT IT LOOKS AT
ONLY EVERY TH]RD ELEMENT IN THE ARRAY STARTING WITH YHE FIRST,

THIS 1S USED BY BTERP TO SEARCH THROUGH A TABLE OF PARABSLA
COEFF]CIENTS, SINCE EVERY THIRD COEFFICIENT IS THE VALUE OF

Y AT THE BEGINNING OF Ao PARABOLA, THIS LOCATES THE PARABOLA
NUMBER WHICH COBRRESPONDS T8 X = A SPECIFIED VALUE OF Y,

ISY ENTRY TC€i,1) = XLAO

2ND ENTRY T(2,1) = |./XDEL XDEL IS THE SPACING BETWEEN PARABOLAS
XDEL/2, IS THE SPACING 3ETWEEN POINTS

3RD ENTRY T(3,() = XUP
4TH ENTRY T(|,2) = NUMBER AF PARABOLAS OR (NUMBER @8F PANELS)

5TH ENTRY T(2,2) = TONIC 1.E4 ®l¢ IF DECREASING, «j, IF INCREASING,
0 IF NOY MONOGTONIC, TONIC IS SET [N TaABX,

6TH ENTRY T(3,2) = EXTRA SPACE AVAILABLE TO ONE WHO WISKES TO USE IV,

QODOOOOOOO}OQGQOQOQGO“G

DIMENSIBN E(3,777)
X s Y

IF(ECI NY=ECI51))1,200,2
] S=={,

G 16,5
2 S=31,

5 IF(S*(X=E(1,1)))20,30,10
10 IF(S*(X=E(|,N)))40,25,20

25 THUNT3=N
Gg Y8 101

30 IHUNT3=|
. Go Yo 10l o _
40 Loz
1UP=N

D8 99 K=1,16
Mz(ILG+]UP)/2

IF(S*(X=E(1,M)))50,80,60
50 luPsM

IF(IUP=1L0s1)100,80.99
60 [L0zM

IFCIUP=ILO1)100,70:99
99 CONTINUE

70 ITHUNT3=M
GO 716 101

80 IHUNT3=M=|
Go 18 101

100 CALL TTRACE(3HARG,X:6H LURK,6HIHUNT3)
Go 1M 20

200 CALL TTRAGE(3HELO,E({s1)s6H = EUP,6HIHUNT3)
20 [HUNTY3z=1

10t RETURN
END
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___ FUNCTION TERP2(X,TAB)

o
i X 1S THE VAILUE AT WHICH GONE WANTS AN INTERPALATED VALUE 6F Y,

c TREB IS THE ARRAY ONE USES,

c ___ - . e . — e — - _
c TERP2 IS SORT OF AN ANACRONISM WHICH MAY PROVE USEFUL, IT HAS THE

€ _SAME PURPQ@SE AS TERPT, EXCEPT IT [S SOMEWHAT MARE ACCURATE AT THE -
c EXPENSE OF MUCH LONGER EXECUTION TIME,

c

c IT IS BASED ON THE PRINCIPLE THAT ONE CAN DB A PARABOLIC INTERPOLATION

_C BY USING TYwe DIFFERENT SETS €F TWREE POINTS, THUS TERP2 [N EFFECT

c DOES TWO PARABOLA INTERPOLATIONS USING EACH POSSIBLE SET, AND THEN
(o} ___RETURNS THE AVERAGE OF THE TwO, THIS SYMMETRICAL TREATMENY GIVES B
c EQUAL CONSILDERATIOGN TO EVERY DATA PBINT (EXCEPT THE END ONES),
c AT THE ENDS, THE RESULT IS THE SAME AS TERPT,
c
C__IST ENTRY TCl.1) = XLO B
C 2ND ENTRY T¢2,1) = |./XDEL XDEL IS THE SPACING BETWEEN PARABOLAS
C__.__XDEL/2, IS THE SPACING BETWEEN POINTS .
C 3RD ENTRY T(3,1) = XupP
C_ 4TH ENTRY TC€|.2) = NUMBER AF PARABOLAS OR (NUMBER OF PANELS)
C 5TH ENTRY T(2,2) = TONIC [.Es =1+ IF DECREASING, 4|, IF INCREASING,
c 0 IF NOT MONOATONIC, TONIC IS SET IN TABX,
C 6TH ENTRY T(3,2) = EXTRA SPACE AVAILABLE TGO ONE WHO WISKES T® USE IT,.
£ . W,
DIMENSION TAB(77),C(7),T(9) 234 102
DO 4 1=1,7 234 0103
4 C(1)=TAB(I]) 234 0104
NPRAB=C(4) . i 234 0105
C(6)3TAB(I*NPRAB+7) 234 0106
o 2=(X=CCi2)*C(2) . o 234 0107
20 11=2 234 0108
Fl=11 234 0110
F=2,0%(Z=F1) 234 011}
22 1=3*11+4 o 234 0109
Do 34 K & |29
T(K)=TAB() o 234 0115
34 l=slel 234 0116
1F(7-,5)90,24,24 234 Q0112
24 1F(Z2~-(C(4)-,5))30,i00,100
30 IF (F = 1,0) 2,2,3 .
c POINT IS IN LEFT HALF OF PARABCLA 234 p118
i . I 234 0119
2 Q=F 234 0120
YMI=T(1)+,5*%T(2)+,25*T(3) 234 012]
Y0=7(4) 234 122
YIeT(4)+,5°T¢5)+,25"7(6) 234 0123
Y2=T(7) 234 0124
_ Ge 168 50 - R 234 0125
c POBINT IS IN RIGHT HALF OF PARAEOLA 234 0126




o) I

o} 234 0127
3 QzFml,0 234 0128
YM|=T(4) 234 0129
YO=T(4)+,5T(5)+,25°T(6) 234 0130
Y1=Tt?) 234 0131
Y2zT(7)%,5%T(8)+,25%T(9) 234 0132
50 TERP2 & Y0 & ,25°Q*(«(YM|+Y2)23,%Y0+5,%Y]1 « Q*((YMI+Y2)~Y0rY|))
88 RETURN 234 0137
€ THIS SECTIBN ]s ENTERED FOR FURTHER CHECKING JF POINT NEAR EDGES 234 0059
c 234 0060
€ CHECK FOR PEINT.., IN IST HALF PARABOLA OR BELOW XLO 234 0061
90 IF (2) $51,94,95
91 IF (Z = (=|,E=7)) 92,93,93 ] o
92 CALL TTRACE(6H X,Cl|)+2/C(2),6H ,TS,,6H3TERP2)
93 2. = 0,
GO 1o 20
94 CONTINUE e B
95 9 = F
Y0=T(4) 234 0068
YIRT(4)+,5%T(5)+,25*T(6) 234 0069
Y2=7¢(7) 234 0070
YM| = 3,%Y0 e 3.°Y) + Y2 234 007/
GO 1M 50 234 0072
C CHECK FOR POINT,.. IN LAST HALF PARABOLA OR ABOVE XUP 234 0073
¢ IF POINT AT €R SLIGHLY OVER UPPER EDGE, REDUCE TO JUST BELOW, B
c If POINT TOO FAR ABOVE EDGE, [SSUE MESSAGE AND REDUCE TO JUSY BELOW,
100 IF (2 » C(4)) 104,103,101
o1 IF (2 » (C(4)*|,E«7)) 1034103,102
102 CALL TTRACE(6H X,C(1)%2/C(2),6H ,TB,,6H3ITERP2)
103 2 = ,99999598 * C(4)
GO 16 20
104 0 = F & |,0
YM| = T(4) 234 0080
YO = T(4) + ,5°T(5) + ,25¢7(¢) 234 008
Yl = T(7) o _ i 234 0082
Y2 = 3,°Y| ~ 3,°Y0 + YM| 234 0083
Gg Te 50 . 234 po84
END 234 D164
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_ SUBRSUTINE TTRACE(VAR.VAL,TYF,SUB)

THIS ]S FBRIRAN FBUR VEFRS]EN OF TERP SYSTEM

.18, _MEANS T80 BIG,
.TS, MEANS TOO SMALL,
LN,MON  MEANS NBT MANSTONIC,

LURK MEANS THE IMPOBSSIBLE OCCURED IN A ROUTINE, ( WF HOPE YBU NEVER
SEE THIS MESSAGE )

bnbono

|

EL® & X XXXXE=XX = EUP MEANS THAT THE TABLE 6F DATA POINTS USED

N,IN, MEANS THIS VALUE IS NBT IN THE SPECIFIED ARRAY.
__ WIGGLE MEANS THAT THE SLEPE_WAS CHANGED WITHIN A PARABOLA,
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NTOU=6
KOUNTI=0

KOUNT2=0
KAUNT3=D
KOBUNT4=(
.. _KOUNT5=0 . _
CALL EQUIV(SUBI,6HTERPT )
CALL EQUIV(SUB2,6HBTERP )

CALL EQUIV(SUB3,6HTERP] )

THIS SECTIEN CONTRELS NUMBER OF LURKS PRINTED, MAXIMUM 6F FIVE,...

s Rele]

20 KOUNTS5=KBUNTS+|
IF(KOUNT5»5)30,30,40

30 WRITE(NTOU.901)

- WRITE(NTOU,502) . o e ~
WRITE(NTOU,903)
c THIS SECTION CONTREGLS NUMBER OF ERROR MESSAGES GIVEN, MAXIMUM OF
C TEN FOR TERPT, BTERP, AND TERP!, MAXIMUM OF TWENTY FER ALL BTHER
c SUBROUTINES,,
c
40 IF(SuB~SUBI1)50,70,50
50 lF(syBesyB2z)60,80,60 o O _
60 IF(SUB=SUBY)I00,90,100
70 KOUNTI=KOUAT |+
IFC(KOUNTI=10Y110,110,120
80 KOUNTZ=KOUNT2+|
IF(KOUNT2+10)110,110,120
_ = ANT3e _ - S
IF(KOUNT3e10)1:10,110,120
100 KOUNT4=KOUNTA+|
IF(KOUNT4=203110,110,120
110 _WRITE(NTOU,900)IVAR,VAL,TYP,9.B o o
120 RETURN
_C -
c TH1S 1S TRE ERROR MESSAGE,
o]
900 FORMAT(|SHO®***** ERROR A6,IH % E|0,3,2XA6,4H IN A6,7H #ensse)
_C
c THIS IS TRAT MONSTER LURK,
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c

901 FORMAT(|H2EX26HBEWARE THE LURK, ZAP, ZAP,42X|HX/ 0l
«72X2HXX | I X23nZAP/ 02

=7 IXIHXXVBXIHXXX/ 03
=70X4HXXVVIXZHXX/ - 04
=69XIHXXVIOX | HX I XTHX/ 05
68X 4HXXVVSX | WXIXIHX/ 86
@67 XIHXXVOX IRX I X IHX I X]HX) 07
902 FORMAT(66X4RXXVVSX I HXIX |HX/ 08
=65 XIHXXY2X IKXIX |HX/ 09
nEAX4HXXVV I X IWXEXTHX X i HX/ 0
ebOX2HO0 I XIRXXV I X2HXXIX | KX/ n
 oSBYQHXXXXXXVVV/ 12
eSTXBHXXXXXXXAIXTHAIXTHRAIX IHAIXIMAIXIHAIXIHAIXIHAIX|HAZ 3
#56X26HXXXXXXXAAAAAAAAAAAAAAAAAAAY 14
903 FORMAT(I9XE4C IHX)/ 15
o | BX2HXXSX [FLAX [HU2X | HU | X4HRRRR I X | HK | X2HKK | I X23 ¢ | WX}/ 16

® | 7X2HXXOX | FLAX {HU2XSHU R R KK|2X4HWXXXX/ 17

e | 6X2HXXTX I FL4X |HU2XSHU RRRR KK I |X3IHXXX/ 18

@« 5X2HXXBX4FLLLL2XISHUU R R K KB8XIWXXX/ 19

] 4X2HXXIXAL(IHX)Z 20
«5X | 4HXXXXXXXXXXXXXXEX2HXXIX2HXX | | X2HXXZX2HX X/ 2|
26X | 2ZHXXX XXX XXX XXXSXIHXXXX XXXXFX4HXXXX) 22

END
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. SUBROUTINE EOUIVX,YY .

e I
_c EOulY IS LSED SO THAT ONE CAN DEFINE A WALLERITH LITERAL,

C 1, E, IF ONE WISHES TO SEE IF THE WORD DENOTED BY X CONTAINS A

€ _CERTAIN SIX WOLLERIYH LETYERS, ONE COULD USE AN IF STATEMENT,...,
c IF (XeWORD)A,B,C
_€  BUY ONE NEEDS SOME WAY OF SETTING WORD EQUAL T8 THE WOLLERITH

c INFORMATICN THAT ONE WISHES T8O CHECK, ONE EASY WAY [S T8 READ THE
_c INFORMATION INTO WORD USING A |A6 FORMAT,
c HOWEVER, EQUIV OFFERS AN ALTERNATIVE WAY, BASED 6N THE FACT THAT
_e NEARLY ALL FORTRAN COMPILERS WILL ACCEPY AT LEAST ONE WORD OF HOLLERITH
c INFORMATIGN AS A SUBROUTINE ARGUMENT, FOR EXAMPLE,
_c L e e L R
c CALL EQUIV(WORD,5HSMITH)
¢ THEN WORD wILL CONTAIN THE CCDED HOLLER]TW FOR SM]TH,
c
Xay e
RETURN

END
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SUBRBYUTINE MDECK(NAME|,NAMEZ,T,NT)

THIS SUBREUTINE WAS WRITTEN IN FORTRAN FOUR,

TeARRAY NANME(THE ONE TO BE PUNCHED BY YH]S SUBROUTINE,)

NAME |=1S THE DESIRED NAME ONE WISHES TO CALL WIS NEW SUBROUTINE.
NAME2#SUBREUTINE CALLED(TERPT,ey, ETC,)

NT=TAPE NUMBER

THIS SUBREUTINE MAY BE USED WHEN IT 1S DESIRED To OBTAIN
A BINARY DECK OF SOME FUNGCTIEN WWICH HAS BEEN GENERAYED BY TWE TERP

SYSTEM, IN GRDER TO DO TH1S, ONE MUSY FIRST GET AN ASSEMBLY LANGUAGE
DECK AND THEN ASSEMBLE T, TWIS SUBROUTINE MAKES THE ASSEMBLY

LANGUAGE DECK,

AFTER ASSEMBLY, IN BRDER 1@ EXECUTE, ONE MUST LBAD THE BINARY DECK
FOR THE TAELE, AND THE SPECIFIED SUBROUTINE(YERPY,JOE, BR GDISK),

AND THE SUEROUTINES WHICH IT CALLS(TTRACE, JOBEJGE, O6R KDISK),

FAPP AND CEDAP PUNCH THE ARRAYS IN 7090 6R 604 COMPUTER FORMATS
RESPECTIVELY,

THIS CAPAEILITY ]S NOT LIMITED Y6 THE TERP SYSTEM,

MDECK PROLLCES A DECK OF CARDS ACCEPTABLE TO@ THE FOGRTRAN FOUR

ASSEMBLER CN THE 7090,

aaloaoqaoonaopnapnaoaDnOApnaQonOann

DIMENSIEGN T(777)
WRITE(NT,9CINAME | ,NAME | ,NAME

WRITE(NT,91)NAME2

.90 FORMAT( 7HIIBMAP |A6 267X/
| I5H ENTRY 1A6 259X/
2 |6HEEGIN EQU d 164X/
3 A6, 15H SXA BACK, 4 259X/
_ .4 __18H CLA 3.4 2162X)
91 FORMAT(|I8H STA *eq 262X/
I P -1, CALL 1A6 160X/
2 1 9K ETC (AN 61X/
3 {8H ETC T11) 262X/
4 | 9HEACK AXT *e,4 261X/
5 | 8H ~TRA 1.4 162X}
N=Z,*T(4)+7,
Do 110 I=l.N
110 CALL FAPP(T(1),],NT)
WRITE(NTLG2)
92 FORMAT(IUH END,70X)
..__RETURN I

END
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_ SUBRBUYINE FDECK{(NAME|,NAME2,T,NT)
o
¢ YHIS SUBREUTINE WAS WRITTEN IN FARTRAN FOUR,
c
€ T=ARRAY NAME(THE ONt T6 BE PUNCHED BY TM!S SUBROUTINE,)
c NAME |»1S THE DESIRED NAME ONE WISHES T® CALL WIS NEW SUBROUTINE,
¢ NAME2#=SUBREUTINE CALLED(TERPY,e4, ETC,)
¢ NT-TAPE NUMBER
c
c THIS SUBRCUTINE MAY BE USED WHEN IT IS DESIRED T8 OBTAIN
e A BINARY DECK BF SOME FUNCTIEN WWICH HAS BREEN GENERATED BY THE TERP
c SYSTEM, IN GRDER TO NO THIS, ONE MUST FIRST GET AN ASSEMBLY LANGUAGE
NN DECK AND TRENM ASSEMBLE IT, TwIS SUBROUTINE MAKES THE ASSEMBLY
c LANGUAGE DECK,
c
c AFTER ASSENMBLY, IN ORDER 70 EXECUTE, ONE MUST LBAD THE BINARY DECK
e FOR THE TAELE, AND THE SPECIFIED SUBRGUTINE(TERPT,J6E, OR QDISK), _
c AND THE SUERAUTINES WHICH IT CALLS(TTRACE, JOBEJGE, O6R KDISK),
_c.
c FAPP AND CODAP PUNCH THE ARRAYS IN 7090 6P |604 COMPUTER FORMATS
c RESPECTIVELY,
c
£ YHIS CAPAEILITY IS NOT LIMITED T@ TWE fERP SYSTEM,
¢
C FDECK PROCUCES A DECK 8F CARDS ACCEPTABLE T8O THE FORTRAN TWO
c ASSEMBLER €N THE 7090.
o
DIMENSIGN T(777)
WRITE(NT,9C)INAME |, NAME |
WRITE(NT,» 91 INAME2
90 FORMAT(24H"* FAP 256X/
| | 5H ENTRY 1A6 259X/
2 |6HEEGIN EQU . 264X/
3 A6, |8H SXD BEGIN«2,4,56X/
,,,,,, 4 24H CLA |4 156X/ B
5 24H STA Y »56X)
.91 FORMAT(24H TSX BEGIN=3,4,56%x/
| 24K TSX au, 256X/
2 24H TSX T1a0 156X/
3 24H LXD BEGIN=2,4,56X%/
4 24H __TRA 2.4 156X/ o
5 | 6H NGP $ 1AL »58X)
o N=3,*T(4)+7, e
c ARRAYS RUN BACKWARDS IN FBRTRAN=2
DO 110 Il=|,N
IaN=1]l+|
110 CALL FAPP(T(1),1,NT)
WRITE(NT,92)
92 FORMAT(|OH END,70X)
RETURN

END
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___ SUBROUTYINE CDECKCNAME],NAMER,TuNT)

THIS SUBRCUTINE WAS WRITTEN IN FORTRAN FOUR,

TeARRAY NAMEC(THE ONE TO BE PUNCHED BY THIS SUBROUTINE.)

NAME |#!1S THE DESIRED NAME ONE WISHES TO CALL HIS NEW SUBROUTINE,
NAME2eSUBREUTINE CALLED(TERPT,»s9» ETC,)

NT=TAPE NUFBER

oc:lonnnnn

THIS SUBREUTINE MAY BE USED WHEN IT IS DESIRED 7o ORTAIN
A BINARY DECK OF SOME FUNCTION WWICH HAS BEEN GENERATED BY THE TERP

SYSTEM, IN 6RDER T0 DO TH]S, ONE MUST FIRST GET AN ASSEMBLY LANGUAGE
DECK AND THREN ASSEMBLE [T, THIS SUBROUTINE MAKES THE ASSEMBLY

LANGUAGE DECK,

AFTER ASSEMBLY, IN ORDER Y0 EXECUTE, ONE MUST LOAD THE BINARY DECK
FOR THE TAELE, AND THE SPECIFIED SUBRBUTINE(TERPT,JOE, OR QDISK),

AND THE SUERAUTINES WHICH 1Y CALLS(TTRACE, JOEJOE, OR KDISK),

FAPP AND CODAP PUNCH THE ARRAYS [N 7090 O6R |604 COMPUTER FORMATS
RESPECTIVELY,

THIS CAPAEILITY [S NOT LIMITED Te THE TERP SYSTEM,

CDECK PROLLCES A DECK 6F CARDS ACCEPTABLE TO THE FORTRAN 63

ASSEMBLER €N THE 1604

naoannlonapnaapaaaae

DIMENSION 1(777)
WRITE(NT,90)NAME| NAME | ,NAME | s NAME

WRITE(NT 91 INAME2,NAME?

90 FORMAY(|9H IDENT A6 + 55X/
| | 9H ENTRY 1A6 155X/
2 A6,3Xs |2H O i 159X/
3 24H SIu 6 SAVE6 156X/
4 | 9H L1U 6 A6 455x/
5 20H LDA 6 0 160X/
6 20K INI 6 | 260X/
7 25H 51U 6 RETURN 155X/
8 25H ARS 24 155X%)
91 FORMAT(25H SAU XADD 155X/
+ | 9H EXT | A6 155X/
i | 9H RTJ 1A6 58X/
2 25HXADD 0 e 155X/
3 25H 0 T001 +55X/
4 25HSAVES ENI 6 ** 155X/
5 25HRETURN SLJ b 155X)
N3, %T(4)+7,
DO 50 I=),\
S0 CALL CODAP(T(])»1,NT)
WRITE(NT,92)
92 FORMAYC|2H END £ 68X)
RETURN

END
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SUBROUTINE CODAP(A,N,NT)

THIS SUBREUTINE WAS WRITTEN IN FORTRAN FAUR,

A 1S THE NUMBER ONE WANTS CENVERTED TO MACHINE LANGUAGE,
N 1S THE VALUE OF THE DO L8EP USED T® GFENERATE THE PUNCHED CARDS.
NT 1S THE TAPE NUMBER

CMDAP PUNCKES THE SPECIFIED ARRAY, T, [N A FORMAT ACCEPTABLE T8 THE

1604,

ahoancaahal

__NIDO=N/100 I

10

NlesN=[00*NICO=-10*N|0

NID=(N=IDD*NIOD)/I

IF(AYID,60,15
ABSAzeA

A5

16

GO T8 16

ABSA=A

EE20,43429448|*ALOG(ABSA)
1E=EE+40,

IE=1E=40
FRAC=ABSA/CI0,**1E)

IF(FRAC=9,9999995)25,25,20

_ 20 FRAC=1},
IE=1E+|
._.25 11E=1E
IFC1E)21,30,30
21 lEs-1E
30 110s1E/10
1i=1E=10%J10 -
IFCITE )40,50,50
40 1FcA)41,60,42
4) WRITE(NT»S00INIOONIDsNI2FRAC,TIO, T

GO 1M 70

42 WRITE(NT,901)INIOOsNIOsNISFRACIIIDLTI
.. Ge_1m_70 )
50 IF(AY51,60,52
51 _WRITE(NT+902)NI00,NIOsNI»FRAC» 110,11 .
GO va 70
52 WRITE(NT,903INIQ0NIONIFRAC,T]10,11
Go 1M 70
60 WRITE(NT,904)NI00LNIQaINI
70 RETURN
900 FORMAT(IHT,311,4X,|2H DEC =F 9.7,2HD=211,47X)
901 FORMATCIHT,31|,4Xs12H DEC +F 947,2HD=211,47X)
902 FORMATC(|HT,31],4X,12H DEC *F 9,7,2HD+211,47X)
903 FORMAT(IHT,31{,4X,12H DEC +F 9.7,2HD+211,47X)
904 FORMATCINT,311,4X»25H DEC +0,0000000D+00,47X)
END
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SUBROUTINE FAPP(A,1,NT)

c
(o] YH1S SUBREUTINE WAS WRITTEN IN FORTRAN FOUR,
c
o] A IS THE ANUMBER ONE WANTS CENVERTED T8 MACHINE LANGUAGE,
c 1 IS THE VALUE OF THE DO LOEP USED To GENFRATE THE PUNCHED CARDS,
c NT 1S THE TAPE NUMBER ) o
¢
c FAPP PUNCHES THE SPECIFIED ARRAY, T, IN A FORMAT ACCEPTABLE T8 THE 7090.
¢
e EXAMBLE [
[+ CQTQQI.llIUDEc.QI-'.'2345675‘04
v} e
IF(AYI0,60,15
|10 ABSAz=A
GO T4 16
15 ABSAsA _
{6 EEap,43429448|*ALOG(ABSA)
{E=EE+40,
IEs]Ee4(

FRAC=A/(10,%*1E)

IF(FRAC®*2+9,9999995%*2)25,25,20
20 FRACs|,

IExlE=s|
25 1l1EslE

IFC1E)21,30,30
21 lEmwlE

30 110alE/ID
li=JE«1D*110

IFCI1EY40,50,50
40 WRITE(NT,900)I1,FRAC,T10,!]

6o 70 70
50 WRITE(NT,901)1,FRAC, 10,11

GO 1A 70
60 WRITE(NT,902)1

70 RETURN
900 FORMAT(2X|FT13,8H DEC 1 2HE=21),52X)

F10.7
901 FORMAT(2XIkT13,8H DEC FID.7,2HE*211,52X)
902 FORMAT(2X|T13,22H DEC 0,0000000E+00,52X)

END
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SUBROUTINE TYMECI,NTY
THIS IS A FORTRAN=4 VERSIEN CF TYME

IN THIS VERSION OF TYME 1 1S A DUMMY ARGUMENT

hnhnnn

CALL TAD(T.D)
WRITE(NTL9COT

THIS SUBROLTINE WORKS ONLY ON LOCAL MACHINES, THE 7090 AT K=i007,

RETURN
. .900 FORMAT(BHOTIME = [A6)

END
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$[BMAP TAD

eTAD, TIME AND DATE FOBRTRAN BCD ROUTINE
SNEW CLOCK READING ROUTINE,

eTHIS IS A REVISED CLOCKING RGUTINE 70 UTILIZE A COBUNTER FOR THE DAY

hd . BF THE YEAR.
REM
sTW@ CADF WORDS ARE READ INT8® CORE FROM THE ECHG ENTRIES, <&ACH 1S
. DIVIDED INTA FIVE BYTES AS FOLLOWS.eearvoee
REM
*WORD TWg S USED 708 SIGNAL CERRECT TRANSMISSION,
ol 1=3 TENS 8F HOURS,

4-13 (INITS OF HOURS,
14=15 TENS O8F MINUTES,

[ ]

.

* 20=2% UNITS 6fF MINUTES,
d 30=35 TENS OF SECONDS,

REM
eWARD BNE _ 35~S MACHINE NUMBHER (35 1S THE HI1GH BRDER END)
. =10 UNITS OF YEAR,
. i|=|4 WUNDREDS BF DAYS
. |5=24 TENS OF DAYS,
. 26=34 UNITS OF DAYS,
REM

eWITHIN FACH BYTE THE BITS ARE GIVEN WEIGHT ACCORDING 7O 1ITS PBSITION===

FIRST PBSITION IS ZERSH, SECEND IS |, THIRD 1S 2, ETC, EACH BYTE
SHAULD CENTAIN ONE C(AND ONLY ONE) ONE-BIT, THIS IS VERIFIED FOR

THE SECONC (TIME) WARD BUT NOT FOR THE FIRST (DATE) WORD, THIS
ROUTINE CENVERTS THE TIME Y€ A BINARY INTEGER MEASURING THE TIme

MMDD6Y ¢IN HBCD) WHERE Y 1S YHE DIGIT FOR THE UNITS POSITION OF

THE YEAR (A,D,) AND APPEARS AS THE TRU DIGIT FOR MACHINE
NUMBER ZEF@, AND PLUS 26NED (B FOR 2) FOR MACHINE NUMBER ONE,

[ ]
LR
L
*
. 6F DAY IN UNITS OF |0-SECBNES, THE DATE IS PUT INTE THE FORM.,.
L ]
L]
L ]
. MM AND DD ARE THE MONTH AND DAY DIGITS,

.

REM

THIS RBUTINF 1S GOOD THRU 1669,
________REM : -

ENTRY TAD
YAD  SXA _ Xlal _

SXA Xe»2

SXA X4,4

SY2Z FLAG FLAG TG TRY TWICE
READ EQy *

STZ TIME PRINT BLANKS S8 AS

ST12 TIME+] TO HAVE NO ECHOS

TCOA * INSURE N8 CHANNEL TRAPS
JCOA %e| (THIS VERSJON WILL WORK EITWER WITH CHANNEL

TCaoB * TRAPS ENABLED OR DISABLED)

1CORB LY.
RPRA READ THE PRINTER,
RCHA Ie
SPRA [ SENSE THE CLOCK
AXY 47,4 COUNT CGOP]ES
TNX EFR, 4,2
LCHA 1e
LDQ TIME PICK UP SI1GN AND
YGP ML TRY AGAIN UNTIIL CORRECTY
AXT (K] CONTROLS LOOP FOR DATE
AXY 351 BITS IN FIRST BYTES
PXD o C

DLBOP  EQU b

LDQ TIME®| .4 GEY CODE WORD
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. AXT . 5.2 . . NO, OF BYTES o ~
RQL ROL | LOOK AT NEXY BIT
TQP Z0U .
ToP ACD ADD IF PLUS
ROL | GTHERWISE SHIFT 10O . o
TNX TAX, s ] END OF BYTE
ToP *e? __(THERE SHBULD NOT
TXH ERR,4,0 BE ANY ONE=BITS,)
TRA “edq JGNOGRE ERROR F@R DATE
ADD ADD ACDER, 4 ADD PROPER AM@AUNT
TIiX RGL, 1,1 AND GO LOOK AT NEXT RIT,
ERR TXL TAX,4,0 IGNGRE DATE ERROR
2ET FLAG ) _ FIRST ERR@GR B
TRA DATF NG, -BUT GO D8 DATE
STL FLAG YES, SO GO TRY AGAIN
TRA READ
TNX TNX CYCLE,2.1 THRY WITH THIS CYCLE o
XEC 42,4 SELECT CORREGT TX!
XEC TIX1,2 INSTRUCTION Tm EXECUTE _
XEC oTx1,2
X1 TCP,1,9 SET INDEX FOR NEXT BYTE S]ZE
TX] TCP, 1,5
- X1 TGP, 1.9 ~
X1 TCP, 1,5
Iasd TX1 TCP, 1,3 _
X! TGP, 1,9
X1 TCP, 1,9
™™ TGP, 1,
_DIX! EQUu .
PZE TIMER,2
ADDER P7E DATER,?2 L _
BC! 5,100000010000001000000)00000010
TIMER EOU .
. B8C! 5,010000000100000010000001001000
REM YR 100D 10D IT MAC ) o
DEC 1»100B17,10817,1817,1B31
DATER BCI 1,000060 GOOD THRU 1969 BOANLY,
TEN SYN DATEReJ
TIx XEC,2,99 13TH MONTH FOR GOOD MEASURE,
TIX XEC,2,3| DECEMBER
TIX XEC,2,30 NOV, S
TIX XEC,2,31 OCTOBBER
o TIX XEC,2,30 SEPTEMBER - )
TIX XEC,2,3| AUGUST
TIX XEC,2,3] JuLy
TIX XEC,2,30 JUNE
T1Ix XEC,2,31 __MAY A o
TIX XEC,2,30 APRIL
_ TIX XEC,2,31 _____MARCH . . o
TIX XEC,2,29 FEBRUARY, LIKF IN LEAP YEAR,
T1X XEC,2,31 JANUARY,
DAYME EoU * 33 DAYS HATH SEPT APR JUN AND NAV, ALL THE REST HAVE
_® 3| EXCEPTING FEBRUARY ALEBNE, [ .
CYCLE TXL END,4,0 IF DATE DENE, EXIT
STa TIrE CTHERWISE, SAVE TIME . .
STZ FLAG CLEAR POSSIBLE ERROR FLAG
_DAYE CAL DATER SETY UP DATE DATA
AXT 1Cs! SET SIZE 6F FIRST RYTE
X1 DLOABP,4,s=1 AND | ®OP AGAIN
END PDX 0,2 DAY 8F YEAR 1@ XR2
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SYA DATES

ARS 5 LEAP YEAR ADJUSTYMEN”

ADD DATES GOOD THRU YEAR (999 (A,i,

ANA 3l

T2E *e3 TRANSFERS ON LEAP YEAR

TXL *42,2,28+3| TRANSFERS FOR JAN, OR FEB,

X1 %e 1,2, ADD EXTRA DAY IF AFTER FEB., 28,

eMAKE ALL YEARS LG6AK LIKE LEAP YEAR BY ADDING AN EXTRA DAY FOR THE
SNON-LEAPING YEARS,

AXT 0,4
XEC Tx1 20,4, GEY MONTH [N XR4
XEC Dayme, 4 AND DAY [N XR?2
PXD 0.2
XCA CONVERY TO BCD
PXD 2 0
DvP TEN XXUXXX IN AC, XXXXXT IN THE MO,
ROL 24 XTXXXX NOW IN MO,
LGR 24 UXXXXT IN MQ,
ROL 3t TUXXXX NOW IN MQ,
TYL *+2.4.9 CANVERT MENTH TO BCD
IX! *+1,4,54
PXA 0.4
LGL 12
ALS 12
_ _ ORA DATES
XCA CATE IN THE MQ
X4 AXTY 4,4 LOAD THEM UP
X2 AxT *e,2
4| AXT *8,1
STQ* 4,4
CLA TIME TIME IN THE AC
sTe* 3,4
ZET FLAG AND RETURN
TRA l+4 ERROR
. TRA_ 1.4 . OR NORMAL .
10 168CP TIMEe|,s| SCRAMBLE
. 1MCY TIME,,| _
TIME ecrY
FLAG NON<ZERO FOR TIME ERROR
DATES
END

$DATA




BEWARE THE LURK. ZAP. ZAP, X
XX ZAP
- XXV XXX
XXVV XX
XXV X X
. XXVV X X
XXV X X X
XXVV X X
XXV X X
XXVV X X X
00 XXV XX X
XXXXXXVVY
XXXXXXXA A A AAAAAA
XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXXXXXXXXXXXXXXKX XK KKK XAXX XK XK XK XXX XX XX XK XK XXX XK XXKXXKX X XXX XX
XX L U U RRRR K KK XXXXXXXXKKXXX XX XXX XXXXX
XX L U UR R KK XXXX
XX L U U RRRR KK XXX
XX LLLL _UU RR K K XXX -
| XX XXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXX XX XX XX XX
XXXXXXXXXXXX XXXX XXXX XXXX

#xkx%x ERROR XVALUE = 0.332E 0C WIGGLE IN TABX ***¥%x%




-38-

CALCULATE LOG101{.01,10.) N=100
X LOG(X) TERPT(X) ERROR
0.0] -2.0000000 -2.0000000 -0,
0.02 -1.6989700 -1.8959480 0.1969780
0e04 =1.3979400 ~1.6987655 0.3008255
0.08 -1.0969100 -1.3480868 0.2511768
0.10 -1.0000000 -1.1945906 0.,1945906
0.20 -0.6989700 -0.6455404 -0.0534296
0.40 -0,3979400 -0.4003658 0.,0024258
0.80 -0.0969100 -0.0970216 0.0001116
1.00 -0.0000000 -0.0001049 0.0001049
2.00 0.3010300 0.3010046 0.000G254
4.00 0.6020600 0.6020579 0.0000021
8.00 0.9030900 0.9030904 -0.0000004
10.00 1.0000000 1.0000000 0,0000000

CALCULATE LOG10 FROM EXPONENTIAL N=100

Y LOG(Y) BTERP(Y) ERROR
0.01 -2.0000000 -2.0000C0C -0.

0.02 ~1.6989700 -1.6989333 -0.0000367
0.04 -1.3979400 -1.3979260 =-0.0000140
0.08 -1.0969100 -1.0569320 0.0000220
0.10 -1.0000000 -1.0000262 0.0000262
0.20 -0.6989700 -0.6989979 0.0000279
C.4C -0.3979400 -0.3979141 -0.0000259
.80 -0.0969100 -0.0968784 -0,0000316
1.00 -0.0000000 0.0000277 -0.0000277
2.00 0.3010300 0.3016221} 0.0000079
4.00 0.6020600 0.6020270 0.0000330
8.00 0.9030900 0.9030797 0.0000103
10.00 1.0000000 1.0000000 0.
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_0610(.01510.) USING UNEQUAL SPACING  N=100 B
X LOG{X) TERPT(X) ERROR
0.01 -2.0000000 -2.000000C -0.
£.02 =-1.6989700 =-1.6989700 -0.0000000
0.04 <-1.3979400 -1.39794CC  0.0000000
0.08 -1.0969100 -1.0969100  £.000C000 o
0.10 -1.0000000 -1.0000000 -0.
0.20 -0.6989700 =-0.6989700 _ 0,0000000
C.40 -0.397940C -0.35979401  0.0000000
 0.80 =—0.0969100 =-0.C96910C _ 0.0066000 o
1.00 -0.0000000 ~0.0000001  0.0000001
2.0C__ 0.3010300  0.301¢300 _ 0.0000000 - o
4.00 0.6020600 0.602C599 €.0000001
8.00 0.9030900  0.503CS00 __ 0.0000000
10.00  1.0000000  1.CCOG0CO  €.0000000
CALCULATE SIN(0.,1.7)  N=100 - B
X SIN(X) TERPT(X) ERROR
-C. ~0. -0. ~o.
0.10  0.0998334  0.C998321  0.0000013
.20 0.1986693 0.1986684 0.0000009
0.30  0.2955202  0.2555204 —0.0000002
0.40 0.3894183 0.3894194 -0.0000011
0.50  0.4794255  0.4794265 —0.0000009
G.¢&0 0.5646425 0.5646419 0.000C006
0.70  0.6442177  0.6442167  0,0000010
€.80 0.7173561 0.7173557 0.0000004
0.9C  0.7833269  0.7833272 -0,0000004
1.00 0.8414710 0.8414717 -0.,0000007
1.10  0.8912073  0.8912076 -0.0000003
1.2 0.9320391 0.932C386  0.0000004
1.30  0.9635582 0.9635578  0.0000003
1.40 0.9854497 0.9854497  0.0000000
1.50  0.9974950 _ 0.5974950 -0.0000001
1.66 0.9995736 0.9995735  0.0000001
1.70 _ 0.9916648  0.9916648 -0.0000000




CALCULATE SIN(O.v1.7) N=100 _
X SIN(X) TERP2{X) ERROR
-0. -0. -0. -0.
0.10 0.0998334 0.0998333 0.0000001
0.20 0.1986693 0.1586695 -0.0000001
0.30 02955202 0.2955201 0.0000001
0.40 0.3894183 0.3894183 0.0000001
0.50 0.4794255 0.4794257 -0.,0000001
0.60 0.5646425 0.5646423 0.0000001
0.70C 0.64421717 0.6442176 0.0000000
0.80 0.7173561 0.7173562 -0.0000001
0.90 0.7833269 0.7833268 0.0000001
1.00 0.8414710 0.8414710 0.
1.10 0.,8912073 0.89}12074 -0.000000}
1.20 0.9320391 0.9320390 0.0000001
1.30 0.9635582 0.9635582 0.00000C0 o
1.40 0.9854497 0. 9854497 0.
1.50 0.9974950 0.5974550 0.0000000
1.6C 0.999573¢ G.5995736 0.,0000000
1.70 0.9916648 0.9916648 Q.

INTERPOLATE SIN(O.y1.5) BACKWARDS N=100

Y=SIN(X) X BTERP(Y) ERROR
0. ~-0. -0. -0.
0.0998334 0.10 0.0999993 -0,0000007
0.1986693 0.20 0.1999992 -0.0000008
0.2955202 0.30 0,2999996 -0.0000004
0.3894183 G.40 0.4000001 C.0000001
0.4794255 0,50 0.5000006 0,0000006
0.5646425 0.60 0.60000C8 0.0000008
0.6442177 0.70 0.7C000C5 0.0000005
0.7173561 0.80 0.7999995 -0.0000005
0.7833268% 0.90 0.8999991 -0.0000008
0.8414710 1.00 0.9999993 =-0.0000006
0.8912073 1.10 1.0999968 -0.0000001
0.9320391 1.20 1.2000004 0.0000004
0.9635582 1.30 1.3000007 0.0000008
0.9854497 1.40 1.4000007 0.00000G8
0.9974950 1.50 1.4999999 -0.0000000




INTERPOLATE SIN(O.s1.5) BACKWARDS
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N=100

Y=TERPT(X)

X

BTERP(Y)

ERROR

-0.
0.0998341

~0.
0.10

-0
0.13€00C0

-Oa
-0.,00000¢C0

0.1986701
0.2955206
0.3894182
0.4794250

0.20
G.30

0.22000C0
0.30000C0

-0.0000000
=C.00000C0

0.40
0.50

0.40000C0
0.500000¢C

-0.00000C0
-0.00¢0002

0.5646418
0.6442173

0.60
0.70

0.600C000
0.70C00C0O

=0.00000C0
-0.0900C00

0.7173564
0.7833274

0.80
0.90

0.8414713
0.8912074

1.00
1.10

0.8CC0000
0.8999999

0.9955959
1.0969999

-0.0000000
_=0.0000000

~0.00000C0
-0.00000C0

0.9320389
0.9635579

 0.9854496  1.40

0.9974950

1.20
1,30

1.50

1.1999999
1.2999996

-0.0000000
~0.,0000000

1.3999999
1.4999999

-0.0000001
~-0.00000¢C0

CALCULATE INTEGRAL OF SIN(X,PI/2.)

N=100

X

INTEGRAL

TERPI

ERROR

—0.
0.10

1.0000000
0.9950042

09599999
0.995C040

0.0000C01
0.0000001

0.20
0.30

0.9800666
0.9553365

0.9800664
0.9553364

0.000C001
0.000C001

0.40
0.5C

0.9210610
0.8775826

0.9210609
0.8775825

0.0000001
0.000¢001

0.60
0.70

0.8253356
0.7648422

0.8253355
0.7648421

0.C000C01
0.0000001

0.80
0.90

0.6967067
0.6216100

0.6967067
0.6216100

0.0000001
0.000C0C0

1.00
1.10

0.5403023
0.4535962

0.5403023
0.,4535562

0.0000000
-0.0000000

1.20
1.30

0.3623578
0.2674989

0.3623578
0.2674989

-0.0000000
-0.0000000

1.40
1.50

0.1699672
0.0707373

0.1699672

0.0707373

-0.0000000
-0.0000000

1.60
1.70

-0.0291994
-0.1288444

-0.0291994
-0.1288444

~0.C000000
-0.000C000
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DEMONSTRATE SPEED OF SUBROUTINE TERPY

TIME = 183230

TERPT HAS CALCULATED 100000 SINES

TIME = 183320

ENERGY RANGE
1.00 0.00345
1.50 0.,00669
2.00 0.01080
2.50 0.01560
3.00 0.02100
4,00 0.03450
5400 ¢.05030
6.00 0.06910
7.00 0.09000
8.00 0.11320
9.00 0.13880

10.00 0.16670
12.00 0.22900
15.00 0.33930
21.00 0.61430
25,00 0.83690
30.00 1.15700
35.00 1.52300
40.00 1.93300
45.00 2.38500
50.00 2.87800
60,00 3.98000
70.00 5.24000
80.00 5.24000
90.00 8.18200
100.00 9.85400

120.00 13.58000
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160.00 22.40000
200,00 32,84000 —
250.00 47.87000
300,00 64.84000
350,00 83,34000
400,00 103.30000
500.00 146.70000
600,00 153.80000 -
700.00 243.80000
800,00 296.10000
900.00 350,10000
1000.00 405,50000 e e
BEWARE THE LURK. ZAP. ZAP. e L |
XX ZAP |
XXV XXX
XXVV XX
_ XXV X X |
XXVV X X |
o XX¥ X XX
XXVV X X
XXV X X
XXVV X X X
00 XXV XX X

XXXXXXVVV
XXXXXXXA A A A AAAAA
XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXK XXX XXX XXX XXX KKK XXX KX XXX KX KX XK X KKK XXX KKK XXX XXX XXXKX KKK XX

XX L U U RRRR K KK XXXXXXXKXXXXXXXXXXXXXXX
XX L U UR_RKK L XXXX o
XX L U U RRRR KK XXX
XX LLLL VU R R K K XXX o -~
XX XXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXX XXX XXX
XXXXXXXXXXXXXX XX XX XX XX
XXXXXXXXXXXX XXXX XXXX XXXX

sxx%% ERROR XVALUE = 0.440FE 01 WIGGLE IN  TABX #*#%%k
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BEWARE THE LURK. ZAP. ZAP. X

XX
XXV

XXVV
XXV X

XXvyv X X
XXV X X X

XXVV X X
XXy X X

XXVV X X X
00 XXV XX X

XXXXXXVVY
XXXXXXXA A A A A AAAA

XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXXXXXXXXXXX XXX XXX X XXX XXX XK XX XX XXX KK X KKK XXX XX XXX K XXX XXX XX

XX L U U RRRR K KK XXXXXXXXXXXXXXXXXX XX XXX
XX L U UR R KK XXXX
XX L U U RRRR KK XXX
XX Lttt Uy R R K K XXX
XX XXXXXXXXXXXXXXXXKKXX XXX XXX XXX XXX XX XXXX XX
XXXXXXXXXXXXXX XX XX XX XX
XXXXXXXXXXXX XXXX XXXX XXX X
***** ERROR X = 0.691E Cl «N.IN IN TERPU *EEEE

LOG-LOG INTERPOLATICN OF PROTON RANGES IN AL

ENERGY RANGE DE/DR
1.0 0.003 179.493
1.5 0.007 135,747 —
2.0 0.011 111.266

_ 245 2.016 97.773
3.0 0.021 86.455
4,0 0,034 67.191
5.0 0.050 584235
6.0 0,069 50,103
7.0 0.390 45.438
8.0 0.113 41.037

10.0 0.167 34,440

12.C G229 30.005
14.0 0.300 26.411
16.0 . 0.380 23.866
18.0 0.468 21.801
22.0 D.667 _ 18.615
26.0 0.897 16.317
30.C 1.157 14,573
34.0 l.446 13.171

— 38,0 1.764 _ 12.070
46.0 2.480 10.399

_ _.._54.0 3.300 9.2117
62.0 4.220 8.246
70.0 5.160 11.551

78.0 5.471 156.158
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94.0 9.090 5.272
110.0 11.655 5,367 o
126.0 14.790 4.875 _‘

__142.0 18.215 4,486
158.0 21.918 4,172
190.u 30.088 3.696
222.0 39,198 3,352
254.0 49.159 3.087
286.0 59.906 2.877
318.0 71.337 2.728
382.0 95.960 2.483
446.9 122.734 2.310
510.0 151.253 2.184
574.0 181.246 2.088 B
638.0 212.492 2.012
766.0 278.087 1.900
894.0 3464817 1.829
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CMAIN

THE PURPOSE OF PART ONE OF THIS PROGRAM IS TO SHOW HOW TO USE A
 MACHINE PRODUCED FUNCTION. IF ONE IS NOT FAMILIAR WITH THE PROCESS
OF MAKING THE FUNCTION, REFER TO THE COMMENTS IN SYSDES UNDER
DEMONSTRATION PROGRAM. ONE MUST SUPPLY THE ROUTINE WHICH THE
FUNCTION CALLS. THESE ARE TERPT, TERPD, BTERP OR TERP2. TO AVOID
AN _ERROR IN USING THE FUNCTION, ALWAYS INCLUDE TTRACE, EQUIV_AND

THUNT3 WITH THE FUNCTION AND THE ROUTINE IT CALLS. IHUNT3 IS NOT
 NEEDED B8Y TERPT, TERPD, AMD TERP2 BUT BTERP MUST HAVE IT TO OPERATE.

o olo

i

nqodndoo
i .

“THE DEMONSTRATION WE ARE PRESENTING IN THIS PROGRA! USES A FUNCTION .
~FOR FORWARD INTERPOLATION IN A RANGE TABLE. THEREFORE WE INCLUDED
TERPT, TTRACE, EQUIV_AND IHUNT3(1T IS NOT NEEDED IN THIS CASE) ITH

" "THE FUNCTION,

\

|
i

“TESTING THE TIME REQUIRED FOR THE OPERATION OF OUR HAND CODED VERSIONS
OF TERPT 1S THE PURPOSE OF THE SECOND PART OF THIS PROGRA!M,

ODOOO0O0O0
*®

l

_ DIMENSION TSIN(100),TSINB(103)

WU=6

B oo 95 | = 1,u
X = .5
) XX = .25 i
N'= 1-1
- X = X*10, %%
XX = XX%10,%*N
D095 J = 1,2
XX = 2,%XX
. bo8sK=1,5 .
S S e
XZ = ALOG(X) _ )
: YZ = BRANGE(XZ)
Y = EXP (YZ)

) 'IF(X 1000.)95,95,100
95 WRITE (6,819) X,¥Y A S
‘100 COhTIhUE T )

c
c HERE YE ARE TESTING THE EXECUTION TIME OF THE HAKD CODED VERSICHS
c OF TERPT,
< F TERPT, e . B}
CALL TABSET(0.,1.7,100,K,TSIN)
gL B
DO 35 1=1,K
Y=SIN (X)

35 CALL TABX(X,Y,1,TSIN)
"~ CALL TABSET(0.,1.5,103,K,TSINB)
X=0,
DO us 1=1,Kk
Y=SIH (X)
4§ CALL TABX(X,Y,1,TS1:3)
WRITE(6,313)




213
31h
317
118
313

INTERPOLATE 100,

CALL TYHE(Q,HOW)
D3 70 1=1,10¢

DO 70 J=1,1030
Y=TERPT(TSINR ()
URITE(S,318)
CALL TYME(1,MNOW)
STOP

FORMAT(55H2
FORNMAT(S55HC
FORMAT (55112
FORIMAT (55H
FORMAT(20XLHE =
EiD
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06 STHES T DEIDNSTRATE SPESD

TS5
PR RN

" DEMONSTRATE SPEED OF SUBROUTIHE TERPT

TERPT HAS CALCULATED 100000 SIHNES
LOG=LOG INTERPOLATION OF PROTON RAMGES I AL
, ELERGY RANGE
LF6.1,5%,4HR = F7,3)




ENTRY TERPT
REM

* THIS IS THE MAP VERSION OF

REI

48~

TERPT FOR THE 7030 COMPUTER,

*  THERE IS WO ERROR CHECKING OF ARGUMENTS QUTSIDE OF THE RANGE

* FROI (XLO-XUP),

REM
TERPT SXD T TERPT-2,4
SXA X2, 2
CLA 4,b
PAC 0,2
CLA* 3,4
FSB 0,2
XCA
Fi4P +1,2
STO ‘ :
UFA =0233000200000
STA o
CHS
TFAD T 2 - -
STO z
T Lb | o
MPY =43
XCA
ADD b, b
PAC ~ 0,2 -
LDQ +8,2
Fi1p z -
FAD +7,2
XCA
FMP z
R
X2 AXT *%,2
© TRA 1,4

CEND




3EGI
BRANH

BACK

A=A A - -

— =t
e
v W

T
T
T
T

I
F
T
T
T
T
T
T

T.

T
T
T
I
T
I

-

i
T
T
T
T
T
T
T
T
T
T
T
T
T

N
GE

Nk DO 00~ DN N

Ll

16
17
18
19
20
21
22
23
24
25
26
27

28
29

30

31
32

33
34
35
36
37

38

39
40
41
42
43
Ly
45
L6

b7

L8

EUTRY

EQU
SXA
CLA
STA

CALL

ETC
ETC
AXT
TRA
DEC
NEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

DEC

DEC
JEC
DEC
DEC
QEC
OEC
DEC
DEC
DEC

DEC

DEC
DEC

DEC

DEC

‘DEC

NEC
DEC
DEC

pDEC

DEC

DEC

DEC
DEC
DEC

DEC
DEC

DEC
DEC
DEC
NDEC
DEC
DEC
DEC
DEC
DEC
DEC

DEC

DEC

BRANGE
*
BACK, L
3,4
*+ U4
TERPT
(**,
T1)
*x U
1,4
0,0C0000G0E+0QC
4,7772395E+C00
6.,9077553E+00
3.3000000E+01
1.00000090F+400
0,0000000E+08
-5,6693809€E+00
3.3803058E-C1
1.9915104E=-033
-5,3293588E+0¢C
3.4201407€=-01
1,9922257E-03
-4,3853525E+00
3.4599799E-01
1.,3923443E-03
-4,6373622E+00
3.5081220E-01
-3,723383GE-03
-4,2902734E+402

3,4471500E-01

-2,1319587E-03

~3,9476903E400

3.3960285E-01
1.2216002E-02
-3,5953715E+09
3.7027673E=01
-6.9355369E-03
~3,2325302E+00
3,5092625E~01
4,3804049E-03

~2,8772236E+C0

3,6849564E-01
-4,9965382E-03

=2,51372L5E+00

3,5723355E-01
1.7330051E-03
-2,1547573E+00
3,6178935E-01
1.5091134E-03
-1,7915595E+00
3,6391717E-01
9,2285872E-04
-1,4267194E+00
3,6718574E=01
1,9117534E-03
~1,0576239E+00
3,6902764E~01
1.7657876E~04

=49



L9
54
51
52
53
5k
55
58
57
58

50
61
62
63
oh
G5
66
67

SK]

70
71
72
73
74
75
7%
77
78
79
80
31
£2
33
&L

A A A A A Al A A A A A A A A A A A A A A A A A A A A~ A~ A A =~ A A = =~

DEC
DEC
DEC
DEC
NEC
REC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DE

DEC
DEC
DEC
DEC
DEC
DEC

ae
shas

DEC
DEC
DEC
DEC
DEC
NEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

J DEC

DEC
DEC
DEC
DEC
DEC
DEC
DEC
END

-6,88512370E-01
3.5879335E-01
1.3518035E-03

=3,1527Lk54E-01
3.7156381E-01
2,0267442E-04
5.3431941E-02
3.7195665E-01
3.9975989E~04
4,2637335E-01
3.,7371295E-01

-8,5034438E-05
8.0000228E-01
3.73566312-01

~4,5537949E-04
1,1731132E+00
3.7147821E-01
1.04L53165E-03
1.5458367E+00
3,9760578E-01

-2.5627029€E-01
1.6309722E+0C3
1.0A55182E+00

-4 ,6561301E-01
2.2573774E+400
3.671065L9E-01

-1,1130532E-03
2.6558072E+00
3.,6517522E8-01

-1.,8130290E-9053
3,020229GE+C08
3,6253083E-01

-2.34230409E-03
3.300L1GLE+00
3.5062834E-01

-2,7031302E-03
3.7357536E+00
3.5277644E-01

-2,7114743E-03
L,08358185E+00
3.4754866E-01

=5.,27586455E-03
L,423C913E+00
3,3837477E-01

-4 ,120L691E-03
4,7629457E+00
3.3054363E-01

=4,7730207E-03
5,0887563E+00
3.2096273E-01

-5.,0019026E-03

5.4047171E+00
3.1101305E~01
-5.,1957369E-03
5.7105394E+00
3,0006234E-01

-5.4813623E-03"
6.0051209E+00

-50=
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LOG-L0G INTERPOLATION OF PROTON RANGES IN AL

ENERGY RANGE
E # 1.C R # 0.003 [
E # le5 R 0.007
E # 2.0 R # 0.001 _
E # 2.5 R # 0.016
E # 3. R # 0.021
E # 4.0 R # 0.034
E_# S.C R_# 0.050 I o A
E # 6.C R # 0.069
E # ToC R # 0,090
E # 8.C R# 0.02
€ # 10.C R # D.167
E # 15.C R # 0.339
B #_ _20.C__ R # _0.564 _ _
E # 25.C R # 0.837
£ # _30.0 R # _ _1.,157 _ . _
E 4 40.0 R # 1.933
E # 50.C R # 2,878
E # 60.C R ¥ 3.980
E # 70.C R # . 5.160 _ - _
E 4 80.C R # 5.u438
E # 100.C R # 9.854 .
E # 150.C R # 20.033
E_# 200.C R # 32,839
E # 250.C R ¥ 47.870
E # 300.C R # 64,832
E ¥ u00.C R # 103.292
E # 500.C R ¥ 146,693
E # 600.0 R # 193,799
E & 700.C R _# 243,8Q0
E # 800.C R # 296.093
—E 4 1C00.C_ R # 405.500 .

--UNDRFLOW AT Qubuy IN AC AND MC. - o -
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DEMONSTRATE SPEED OF SUBROUTINE TERPT

TIME # 181C20

UNDRFLOW AT Quuu40 IN MQ

UNDRFLOW AT Culu4i IN MQ

__UNDRFLOW AT Quuu43 IN MQ

__UNDRFLOW AT Ouhlh IN MQ

JERPT HAS CALCULATED 100000 SINES

TIME # 181C50




SUBROUTINE TYME(I,NT)

YH]S 1S TRE FORTRAN 63 VERSION,

THIS ROUTINE MUST BE ACCEMPANIED BY THE FUNCTION KLSCK.

IF =0, RESET THE CLOCK AND PRINT TIME=D, SEC.

LIOQOQOOO

IF 1,1G, 0, READ THE CLOCK AND PRINT TIME =XX.XX SEC,

IFCIY 1102
TIME=Q

IK=KLOCK(D)
WRITE(NT,168) TIME
RETURN

A s KLOCK(0)=IK
TIME = A/60,

198

WRITE(NT,|158) TIME
FORMAT(|HO, | IH***TIME IS F8,3,5H SEC,)

RETURN
END
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aCODAP2,L,P,E,
{DENT KLOCK
REM 1604«A CLOCK ROUTINE
REM CALLING SEQUENCE el 3 KLOCK(A)
REM A IS A DUMMY ARGUMENT,
REM KI.BCK RETURNS TWE CONTENTS OF
REM MEMBRY {OCAT}ON 0000, THIS
REM LOCATION 1S AUTEMATICALLY
REM [NCREMENTED EVERY /60 YH OF
REM A SECOND,
ENTRY KLOCK

KLOCK sLJ .
SIU & TEMP
LIV $ KLOBCK
IN] 6 |
siu 6 KLOCK

FETCH __ |DA 0 €(D000D) TO A

Liu 6§ TEMP
Sk KLOCK GO BACK

TEMP BSS |

END




. BEWARE THE LURK, ZAP,

XX
S ¢ & B

XXVV XX
o XXV X X
XXYV X X
- . - e XXV X X.X
XXVY X X
i e e e e e - - et e e XXM XX
XXVV X X X
: , - 00 XXV XXX
XXXXXXVVV
,,,,, I XXXXXXXA_A A A A A AAA
XXXXXXXAAAAAAAAAAAAAAAAAAA
SO0 095999992080 0P 0PIV V3P 9909800800 48085080 020005 089.0.0909.8009.00937.0. SN
XX L U U RRRR K KK XXXXXXXXXXXXXAXXX XXX XXX
U & S U UR R KK - o XXXX - -
XX kL U U RRRR KK XXX
XX . LLLL_ WU RR _K K. XXX R

_____ XXX XXXXXXN. XX XX

XXXXXXXXXXXX XXXX

XX XXXXXXOOOKKXXXXX XXX XX XXX XXX XXXKKXKXKKKN
e XX XX

XXXX

“esses ERRBR XVALUE = 3,323E=0] WIGGLE IN  TABX seses T o - -




CALCULATE LAGI0C(0141042

X e GOy T T TERP XY ERROR

~56=

N8 a0

«0) =2,0000000 =2,0000000 0

U2 s 1.6989700 of 85959480 T T969780 T T T T -
104 «1,3979400 w|,6987655 ,3008255

L 0B STL 0969100 o) 3480868 2SYAY8E T T e - -
W0 =1,0000000 <i,1948906 . 1945906

VU +,8989700 s 5458404 =~,0534295 e e e e -
140 #.39794p00 e,40036838 .0024258
VB0 e, 0969100 +,00Y8216  ~LUDDIIIST T o e
1400 .0000000 «,0007040 .,0001049

2,00 T .3010300 T 3070044 —,e0002%4 T T 4 T ¢

4,00 ,6020600 16020579 .000002]

“B.00 L,9u30900 S ou3ayos - .0000009

10,00 f.0000000 1+0000000 .0000000

CALCULATE LBGIO FROM EXPONENTIAL

Ne |00

Y LOG(Y) BTERPLY) ERROR
T ,0T e2.,0000000 e=2.,0000000 0 T Tttt T
W02 =},6989700 *|.6989333 -, 0000367
04 =7.3979400 e=1.397928n .. 0000040 T T o
208 =),0969100 =).0969320 0000220
10 =[,0000000 =(,00008<82 . uoU0ede
20 .,6980700 «, 6989978 .0000278
T AT =, 3979400 S 397914 -, 0000259 - -
B0  +.0969100 =,0968784 ~-,0000316
7,00 T, 0000000 «0a00277 -, 0000277 - -
2,00 ,3010300 3010221 .,0000079
4,070 5020870 50202870 S 0000330
8,03 .9030900 9030797 .0000103

T0.,00 T T, 0000000 T.0000000 *, 0000000
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LeGI0C,01+10,) USING UNEQUAL -SPACING N=109

—+00008004

e X LOGKX) TERPY(X)  _ ERROR __
o0 +*2,0000000 <*2:0000000 »,0000000
02 »|,6989700 +1+6989700 + 0000000
W04 =|,3979400 ~=143979400 =,0000000
208 »],0969100 ~1:0969100 40000000
o0 =1,0n00000 ~1+0000000 =,0000000
ea20...m 6989700 . 726989700 .. ,0000000. . e
v40  »,3979400 "+ 3979400 -0
B0  =,0969100  *.¢0969100.. v,0000000
1400 «0000000 0 20000000
2,00 _.3010300. ¢ 3010300 10000000
4,00 +6020600 16020600 +0000000
8,00 ... 29030900 ... 29030900 IR | U
16,00 [+0000000 1+0000000 +0000000
CALCULATE SIN(O.s1+7) N3100
X SINCX) TERPT(X) ERROR
J— 0 — 8 e e s+ e =
W10 .0998334 1099832 «0000013
L -a20. . . 1986693 . _,1986684 __ .gDQ000% .. .. . .
e 30 .2955282 .2955284 *y00p0002
. #%0 .. _,3894183  ,3894)54 __«,000001] o
.50 4794255 14794265 «, 0000009
—Aﬂ———uﬂ—w_gﬁﬁ_m_l.g__ﬂ__;mﬁw_ R,
W70 644277 1644267 10000010
- a8 .7473563 . 4773557 .p0p00004 .
%0 .7833269 -7833273  ~,00000n4
e leDD .,ggjﬁlén,m,,.gglﬁz;;,,,-.noanon7
4 ) v,
|-lc_. ' |209 '93'2097 0000003
130 9635582 19635579 +0000003
__le40  _,9854497  ,98844%7 0008000 _ . .
1450 1997495 19974980 «,0000001
—_ls6p __,9998736  ,9995735 __ ,000000! .

170 ,9916648 19916648
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CALCULATE-SINGBay bo?d NBIQO - o S
e X SIN(X) _ . IERP2(X) _ _ERROR _ - )

0 0 0 0
W0 . .0998334 _ ,0998333 . _L,0000004 . o . ..
.20 . 1986693 11986695  »,000000!
.30  ,2955202 42955201 _,0000004 -
40 ,3894 83 1389483 0060001
450 . ..,4794295 ___ ,4794287 _ 3.0000001

060 15646425 15646424 10000001
calQ . 6442177 46442177 _ __,008p80000 - —- S —
.80 0717356 27173562  =,000000)
W90 ...,7B33249 . ,7833268 ,0000000 . . . o
1400 8414710 184147910 =»,0000000
ceded D . 892074 . 48912074  ,0000004 . ——
1420 1932039 19320390 +0000001
1430 .__,9635582 . _.,9635582 »,0000000. . . — .. e
1e40 19854497 19854457  =,0000000

1e50 - ,9974953 . 49974950  .,0000000 - - o
1.60 9995736 19995736 0000000
e b e l0 9916648 49916648 »,0000000- --- e o i ot i

INTERPOLATE SIN(Oss1,5) BACKWARDS  NzJ0O i
YESIN(X) T X BTERP(Y) ERROR i T
el B e D D . - —
¢ 0998334 o 4 0 10999993  =,0000007
21986693 .20 . 1999992 ®,0000008 - R - _ _
02955202 «30 12999996  =,0000004
4389483 .40 +4000001 .. 0000081 o
14794255 050 25000006 + 0000006
.+564642%  __ ,60.__ ,6000008. . ___.0000008 —

i 16442177 070 «7000005 «0000005

47173561 80  _ ,7999995 _ ®,000000% . e
+ 7833269 .90 18999992  w,gpp0008

_ +84147)0 3,00 . .,9999994 _ =,p000006  ____

8912074 1,10 1,0999999  =,000000]
09320391 . 4,20..-1,2000004__ .,0000004 S : S
19635582 130 1,3000008 « 0000008
. ,9B54497 ), 40  _1,4000008 . _,0000006 o o
9974950 1.50 1,5000000 *,0000000

e e s o 27 T e B L3787 R e e i, g
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~ . INTERPOLATE SIN(D., (5L BACKWARDS. .. .. N=iQO . . —. - . — —
YSTERPY(X) X . BYERP(Y) __ ERROR. e R —
0 0 0 0
20998341 .. .10 .1000000. .. .. eQ_.
» 1986701 20 .2000000 Lh]
.-+2955206 __ __,30 . _+3000000 . - =0
13894182 W40 +4000000 =0

0,50 5000000  *,0000000 .. - - e
564648 '60 ,6000000  *,0000000
6442173 .70 . ,7000000- . 9. .
7173564 L 80 8000000 0
_ ,7833274 __,90 . .,9000000.  _=,0000000 . . o ~

841473 1,00 {,0000000 *,0000000
28912074 1,10 1,1000000 _ *»,0000000 . . . o e -
+9320389 1420 1,2000000 *, 0000000

L «9635580 1,30 . 1.3000800 *,0000000 -
19854496 1440 1,4000000 +0000000
_+9974950 _ _|,50 . 1,5000000 . *.,0000000 - L

CALCULATE INTEGRAL OF SIN(X,P1/2,)  N={Q0

X INTEGRAL TERP! ERROR
_— 40000000 — 140000000 - 2.00000H0 - - — - o o —
.10 ,9950042 19950042 -, 0000000
209800666 _ (9800666  »,0000000 . . . o
030 . 9553365 +9553365 =, 0000000
o a80 9210610 _ 9230610 _ *.0000000 }
.50 ,8775826 18775826  «,0000000
_ .80 20953356 48253356 «, 0000000 .o ooion .
70 17648422 17648422  ».0000000
80 .6967067 . 26967067  *.0000000
,90 ,6216100 16216100 ~»,00060000
1.00 5403023 -54nsgzs, _*y0000000 -
1010 2453596 1453596 =,0000000
o 1,20 ___,3623578 _ ,3623578  ~»,0000000 _ _ e
1030 .2674988 12674988 r,0000000
1,40 . 169967 : 1699672 ", 0000000
1,30 .0707372 10707372  «,0000000
1,60 =,0291995  *,0291995 ~-,0000000

1,70 =.1288445 ~-.|288445 =,0000000
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_DEMONSTRATE SPEED OF SUBRSUTINE TERPY

edeTIME IS 0 SEC,

......... __TERPYT WAS CALCULATED 100000 SINES

s*eYIME 1S 78,533 SEC., .

ENERGY RANGE
1,00 : ) 100345 e _ -
l¢20 100669
e e R40D . .._..._eDlDBO . . - _—
2.5 001560
3400 - - 402100 s -
4,00 +03450
2.00 —. . __. s05030.  _ . - ——— - e -
6,00 106910
i e e d 400 e .. 409000 s
8,00 v 11320
_ . 9,00 .. ..alB880_ . e -
10,00 116670
. . 12400 - . .228900 .
19,00 ¢ 33930
e 200 81430 _
25,00 183690
,,,,, 30,00 .. . . .. ... bkelB200 _
35,00 | 452300
40400. - ___ _ _ . . 1293300 . N
45,00 2438500
e BUGBO. . .....2482800 . [
60.C0 3,98300
. luspg I . Se24p00 B } S -
8u,00 S,24000
. Su.00 . _8,18200 e -
100,00 9,85400
R l2u.00 . L3s+%8000 .. e e e e
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e B0 00 22,40000 SN
200,00 32,84000
S 250,00 42,87000-
300,00 64,84000
e — - 350,400 - e B30 34000 . . - e
400,00 10330000
. B00,00 .. 146,70000 . _ , — e
600,00 193,80000
700,00 243,80000 ..
800,00 296,10000
e 900400 - .. 350410000 ... . . _. . S
000,00 405,50000

BEWARE THE LURK, ZAP, ZAP, X
e XX . _ZA
XXV XXX
XXVY XX
XXy X X
) B B ,_ . . o L o XXVV. . X X
XXV X X X
e o e XX¥Y X X
XXy X X
. e e XXYV_X X X

6O XXV XX X
e XXXXXXVVVY e
XXXXXXXA A A A A A A A A
o B L XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXXXXXXXKX XXX XXXXXK X KX XXX K XK X XXX XK XXX XXX XX XXX XXX XX XXX XX
_________________ XX .. b U__U RRRR K KK XXXXXXXXXXXXXXXXXXXXXXX
XX L U UR RKK XX XX
. . XX. .___ k. U U RRRR KK _ o XXX
XX LLLL Yy R R K K XXX

} XX OXXXXXXXX XXX XXX KA XXX XXX S

XXXXXXXXXXXXXX XX XX XX X X
e XXXXXXXXEXXX XXX _XXXX O XXXX . —_— e

'e** ERROR_XVALUE = 4,396E¢00 WIGGLE IN _TABX *e*es




o L8G=LOG NTERPOLATIAN OF BROTSN RANGES IN AL
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[—
— ENERGY  RANGE DEZDR
led 1003 179,494
L8 007 135,247 _
2,0 011 111,266
2,3 +016 91,223
3,0 021 86.455
4.0 +U34 62,191
5,0 1050 58,335
6,8 «069 50,103 .
7,0 090 45,438
8,0 3 41,037 . U
10,0 o 1 67 34,440
12,0 o229 38,008 L
14,0 1300 26441 |
16,0 23,866
18,0 1468 214801
22,0 N 18,68 _ e
26,0 897 164317
30,8 L4872 !A:!Tl _—
34,0 11446 3171
38,0 - |+784 __ J2.020 - -
46,0 2,480 100399
e B4, 0 3,30} 94175 - - ———— — e
62,0 4,222 8,248
20,0 5,16( 11,994 — —
78,0 5,471 158,49
e 94,0~ .. .9,090 . ... 8,272 . . __ R e S
11040 114655 5,367
126,014,790 . . 4,87% R -
142,0 18,215 4,486
— 58,0 4,122 R
190,0 30,088 3,496
- _.,__,,__m;ﬂ_ S _3941 9& . 3.15_2 P B — —— e — —
254,0 49,159 3,087
. _.._2B6,p ..__59,9p6 . _ 2,827 e B -
38,0 714337 24728
R 95,960 . 2483 e e e
446,0 122,734 2,310
B 00 1514283 . 2,184 . - - e .
574,0 18j,246 2,088
e 63B,0 212,493 2.012. . R e
766, 278,087 1900
1,829 —
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END

_ _ IDENT TERPT . (XeT) -
REM THIS IS THE c8DaAP2 VERSI!GN OF
REM TERPT (FORWARE INTERPOLATION),
REM THERE IS NO ERRER CHECKING DANE
B _REM _FOR _ARGUMENTS OL1 OF THE RANGE -
REM FROM (XL OsxUP),
— ENTRY_ TERPT -
TERPT SLJ .
Sk € SAVES 7.2
LIy € TERPT 7.2
LDA € 0 _ 7.2
SAL T 7.2
. _ARS 24 12.8 o o
SAY XADD 7.2
INI [ | 3,0
T sty € SAVE? 7.2
ENI € _o» o T 3,0 _
XADD LDA oo X 7.2
FSB € g 18.8
FMU é | 3640
STA Z 7,2
FAD =02044400000000000 18,8
e QP F %e 7,2
IN‘ Ly 3.0
SAL { 742
sCL =60000400000000000 7.2
FAD 20 1122
FSB Z 18,8
! SCM . =8777777772777717277 7.2
INY € b 3.0
IN] 7 1 7,2
STA Z 7.2
INI 7 1 7,2
FMU ¢ 8 36,
,,,,,, ____FAD £ 7 18,8
FMU b4 36,
SAVES FAD €6 6 18,8 -
ENI [ 3,0
SAVE? SLJ bt 7,2
Z acT 0
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LOG=LOG INTERPOLATION O8F PROTHON RANGES IN AL

ENERGY RANGE
E = 1 +0 R 3 «003
E = 145 R = 2007
E = 2.0 R = 01
E = 215 R = 016
E = 340 R = 021
E = 4.0 R = 1034
E = 5.0 R = 1850
E = 6.0 R = 2069
E = 740 R = 090
E = 840 R = 113
E = 1040 R s 1 167
.. _E B _15:.0 R s  ,339% o
E = 2040 R 3 1564
F = 25.0 R 3 1837
E = 30.0 R = 14157
E = 40.0 R = 1933 .
E = 50.0 R = 2,878
E = 60,0 R = 3,983 o
E = 700 R 3 5,160
E = 80,0 R_3 5,438
E = 10040 R = 9,854
—— _E = 15040 R_s 20,033 e _ e
E = 200.0 R = 32,839
E = 250,0 R s 47,870 _
E = 300.0 R = 64,832
E = 400.0 R s (03,292
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_ _ _ _E_=_500.0__ R 2 146,693
- E = 600.0 R z 193,799
E = 700,0 R = 243,800
F = 830.0 R = 296,093
o . ___F =2 10000 R 3 405,500 - o - _
~ DEMONSTRATE SPEED OF SURRSBUTINE TERPT
ew®eTIMg IS 0 SEC. s 0 B [ T
TERPT HAS CALCULATED 100080 STNES
#¥STIME 15~ 42,917 °Sec., T T o -
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c DEMANSTRATIBN O6F THE USE OF [INTERPOLATIVE ROUTINES
c
c THIS IS The FARTRAN=2 VERSIEN OF MAIN,
c
DIMENSIOGN TLAGI(103),TL0G2¢|00),TSINCIOO),TSINB(IQS3)
NIMENSIAON FANGE(|D6),E(40).R(40)
c
]
c THESE YAPE N/MBERS MUST BE CHANGED FOR YOUR GWN USES,
NINs|Q
NOU=z9
NPP = ||
¢ e
c SEY UP TABLE TLOGI OF LOGjQ(X) WITH DIMENSIEGN €100,
¢ LETTING X VALUES RANGE FROM ,01 T6 {0,
c
CALL TABSEY(,01+10,2]00,K,TLEG!)
Xa3,01
D8 5 l=].K
Y=L OGF(X)/2,302585093
S CALL TABX(X,¥,1,TLOG})
c
c TABLE 1S New COMPLETED
c
. X1=,0005 R
WRITE GUTPLT TAPE NBU,90QOD
WRITE BUTPLT TAPE NOU,L9QI
D8 (D I=t,2
X|1=z§0,*X| B
XXzX|
Do 10 J=i,4
XX22, *XX
c
c INTERPOLATE IN TABLE FAR LAGIO{XX)
_e _
YY=TERPT(XX,TLAG )
c _ .
YsLOGF(XX)/2,302585093
DYsyeYY
10 WRITE GUTPLT TAPE NOU,902,XX,Y.YY,DY
XX=i{0, .
YY=YERPT(XX,TLOG|)
Yz| OGF(XX)/2,302585093
DYzYeYY
WRITE OUTPLT TAPE NOU.9D2,XX,Y,YY,DY
c
c SET UP TABLE 6F EXPig(X)
c
CALL TABSEY(w2,,100103,KsTLOGI)
Xse2,
DO_i2 1=,k
Yzi0,**X
12 CALL TABX{(X,Y,1,7L0OG))
c

Xi=,0005

WRITE OUTPLT TAPE NOU,922
WRITE BUTPLY TAPE NOUY,923

Do 15 I=1,?
Xi=]0,*x1

XXsX|
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D8 |5 Jui,4

XX=22,*XX

INTERPOLATE BACKWARDS IN TABLE FOR LOGIO(XX)

YYsBTERP(XX,TLOGI)

Y=L OGF(XX)/2,302585093
DYzYeYY

WRITE BUTPLT TAPE NOU,»902,XX,Y,YY,DY
XX= |0,

YYZBTERP(XX,TLOG|)
Y=| OGF(XX)/2,302585093

DYzymYY
WRITE OUTPLY TAPE NOGU,902,XX,Y,YY,DY

c

e A 0GIN(X) USING LBG SPACING FOR ABSCISSA
¢

— __CALL TABSEY(ILOGF(,01)»LOGF(10,)¢100,K,TLOG2)

XsL6GF(,01)
DO 20 I=z|,k

XsEXPF (X)
Yal AGF(X)/2,302585093

20

CALL TABX(X,Y,1,TLOG?2)

Xi=,0005
WRITE OUTPLY TAPE NOU,9D3

WRITE GUTPLT TAPE NOU,9DI
Dg 30 I=1,3

Xia|0,°*Xt
XX=zX |

Do 30 J=1|,4
XX=2,%XX

ENTER TABLE WITH LBG(XX), INTERPALATE FOR LUGID(XX)

aonooa

e X231 0GF (XX) -

c

YY=YERPT(XZ,TL0G2)

YsOGF (XX)/2,302585093
DYsy-YY

30

WRITE BUTPLT TAPE NB1,902,XX,Y,YY,DY
XX=2[10,

X2=L0GF(10,)
YY=TERPT(XZ,TLOG2)

Y=L OGF(XX)/72,302585093
DYsy=YY

WRITE BUTPLT TAPE NOU,902,XX,Y,YY,DY

2 ok

SET UP TABLE OF SIN(X)

CALL TABSET(0,,!47,100,K>TSIN)

JX=0,

Do 35 I=l,«
YsSINF(X)

35

CALL TABX(X,Y,1,TSIN)

XXzw, |
WRITE OUTPLTY TAPE NBU,904 ——

WRITE OUTPLT TAPE NOGU,905
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Dg 40 I=1,18

XXBXX#, |

INTERPOBLATE FOR SIN(XX)

1 2 OO

YY=TERPT (XX, TSIN)

YaSINF (XX)
DYzYeYY

40

WRITE BUTRLT TAPE NOU.902,XX,Y,YY,DY
XXse, |

WRITE OUTPLT TAPE NOU,904
WRITE GUTPLY TAPE NOU.9|]

DO 45 I=1,I]8
XXBXX¥, |

INTERPBLATE FOR SIN(XX) USING AVERAGE OF TWO PARABOLAS

YY=TERP2 (XX, YSIN)

(e ] anoa

YaSINF(XX)

45

DY=sy=YY
WRITE OUTPLT TAPE NOU,902,XX,Y,YY,DY

aka

SET UP MONETONIC INCREASING YABLE GF SIN(X)

CALL TABSET(0,,1.5,103,K,TS]INB}

Xs0,
DO 48 1=,k

48

YsSINF(X)
CALL TABX(XsY»1,TSINB)

WRITE BUTPLT TAPE NOU,9(Q6
WRITE OUTPLT TAPE NOU.9Q7

XXHQJ

_Dg 50 I=1,16

XXSXX®, |

e Nels]

INTERPOLATE BACKWARDS FOR X FROM SIN(X)

Y=SINF (XX)

_X3BTERP(Y,TSINB)

DX=X=XX

WRITE OUTPLT TAPE NOU,908,Y.XX,X,DX
WRITE BUTPLT TAPE NEU,906

XX=w, |
WRITE BUTPLT TAPE NOU.912.

DO 55 I=1,16
XX=XX*, |

INTERPOLATE BACKWARDS FBR x FROM_[NTERPOLATED SIN(X)

YSTERPT (XX, TSINB)

X=zBTERP(Y,TSINB)

DX=zX=XX
WRITE BUTPLT TAPE NOUL,908,Y,XXsX,DX

WRITE OUTPLT TAPE NBU,909
WRITE OUTPLT TAPE NBU,9|0

x”ll
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Do 60 iw),!8

Xl!&. |

YuCasF(x)
¢
@ CALCULATE INTYEQRAL OF S{N(X) FREM X Y@ Pl/2
¢
—_ YYsTERPI(X,1,97079635,TSIN)
]

DYsYwYY

WRITE OGUTPLT TAPE NOU.902,X,Y.YY,DY
Xsmf,

Do 65 Is|,100
Xe

WRITE OUTPLT TAPE NOU.9:3

e Relel

INTERPGLATE (00,000 SINES 10 DEMONSTRATE SPEED

CALL TYME(Q,NOU)
DO 70 I=j.100

De 70 J=i,1000
(1), TSIN)

WRITE SUTPLT TAPE NOU,914

READ IN ENERGY~RANGE TABLE AND CONVERT T& LOG

aQgproa

READ INPUT TAPE NIN,915,(E(]),R(I),1=1,39)

WRITE GUTPLT TAPE NOU,92!
D 80 I=!,%9

WRITE BUTPLT TAPE NOUs915,E(1),R(1)
E(1)=LOGF(E(]))

80

R(1)=OGF(R(1))

SET UP LOG»LBG ENERGY~RANGE TABLE USING TERPU INTERPOLATIGN
TO FIND YHE ARDINATES FOR EQUALLY SPACED ARSCISSA VALUES

anop

CALL TABSEY(LOGF(|,),LOGF()000,),106,KsRANGE)

X=LOGF(},)
DO 85 Is=i,k

85

YSTERPU(X,E,R,39)
CAL{ TABX(X,Y,!,RANGE)

WRITE OUTPLY TAPE NOU.9|6

WRITE GUTPLT TAPE NCGU.917

Do 95 I=1,10

De 95 J=1,°%

XX=2,*XX

XsXeXX
IF¢1000,-Xx)100,90,90

c

£  ENTER TABIE WITH LOG(ENERGY), INTERPOLATE FOR__3G(RANGE),

c
_C

AND TAKE ANTI«LOG TO GET RANGE

90 XZ=LOGF(X)

YsFXPF(TERFT(XZ,RANGFE))

c
c CALCULATE LLAG(R)/DLOG(E) FREM TABLE AND CONVERT TO DE/DR
c
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DEDR®X/(Y*TERPD( ®XZ,RANGE))

c
95 WRITE OUTPLT TAPE NOU,918,X,Y,DEDR
100 WRITE OGUTPLT TAPE NOU,920
o]
c PUNCH OUT L8G=LLOG ENERGY~RANGE TABLE COEFFICIENTS FOR
[o] INCORPORATIEN INTO A FAP SUBROUTINE
c
Do 110 1i=i,106
c
¢ ARRAYS RUN BACKWARDS [N FORTRAN®=2
c
1s|06el]le]
110 CALL FAPPCRANGE(]I),I,NPP)
CALL CDECK(6WBRANGESHTERPT,RANGE,NPP)
CALL MDECK(SHBRANGE:SMTERPTRANGE,NPP)
CALL FDECK(6HBRANGE:SHTERPT,RANGE,NPP)
+]
c TABLE COEFFICIENTS FBR INCORPORATION INTH A CODAP SUBROUTINE
c PUNCH BUT LBGeLOG ENERGY=RANGE
_t
Do 130 I=i,106
130 CALL CODAP(RANGE(I)+I+NPP)
CALL EXIT
900 FORMAT(S55H] CALCULATE LOGIOC(,01.10,) N={00 )
901 FORMAT(55HC X LOG(X) TERPT(X) ERROR )
902 FORMAT(F12,2,3F12.7)
903 FORMAT(55KZ LOGIDC¢.01,10,) USING UNEOUAL SPACING N=j00 )
904 FORMAT(55KZ CALCULATE SIN(O,,1,7) N=100 )
905 FORMAT(55HC X SINEX) TERPT(X) ERROR )
906 FORMAY(55H? INTERPOLATE SINC(D,,|.5) BACKWARDS N=100 )
907 FORMAT(55K0 Y=SIN(X) X BTERP(Y) ERRER )
908 FORMAY(FI15,7,F7,2,2F12,7)
909 FORMAT(55H? CALCULATE INTEGRAL OF SIN(X,P1/2.,) N3 |00 )
910 FARMAY (55K X INTEGRAL TERP] ERROR )
91| FORMAT(SSHL X SINCX) TERP2(X) ERROGR )
912 FORMAT(55HE Y=TERPT(X) X BTERP(Y) ERRAR )
913 FORMAT(55H? DEMONSTRATE SPEED OF SUBROGUTINE TERPT )
914 FORMAT(55H0 TERPT HAS CALCULATED (00000 SINES )
9|5 FORMAT(FI8,2,F23.5)
916 FORMAT(S5H? LOGeLOG INTERPBLATION OF PROBTAN RANGES IN AL )
9|7 FORMAT(55KH0 ENERGY RANGE DE/DR )
918 FORMAY(|IXF6,(,2C4XF7,3))
919 FORMAT(80X,E20,8)
920 FORMAT(|HD)
92| FORMAT(|H2,|2X6HENERGY, | 5XSHRANGE)
922 FORMAT(55HZ CALCULATE LOGID FROM EXPONENTIAL N=100 )
923 FORMAT(55H0 Y LOG(Y)} BTERP(Y) ERROR )

END
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FUNCTION BTERP(Y,T)

THE FUNCTION BTERP IS yYSED FOR BACKWARD INTERPBLATIAN, THE

SUBRAUTINE 1S ENTERED WITH A Y VALUE AND AN ARRAY, T, IHUNT3
1S CALLED en TO FIND THE PARABOLA WHICH CORRESPONDS T8 THE

EXPLICIT VALUE OF Y, THE VALUATIEN 6F X 1S PERFORMED BY ONE OF
TWO FORMULAS, I1.,E. IF 4,%aA*C*/B**2 ,.T, 0,05 THEN THE SERIFS

EXPANSION €F X 3 =(A/B)*(2,/2)*%(1,~SQRT(1,~Z)) 1S USED » WHERE
7 EQUALS 4,%*A°C/B**2,

IF 4,%A*C/B**2 ,GT, 0,05 THEN THE RATI!ONALIZED FORM OF THE

QUADRATIC EQUATION IS USED, 1.E, X ® =2,*A/{B+/=SQRT(B**2+v4,%A*C)),

THE SIGN OF THE TERM(SQRT(B**2+4,%A*C))IS DETERMINED BY THE SIGN

____MF YHE SLOGFE WHICH IS GIVEN EY TWE MONOTANSUSNESS 6F THE DAYA POINTS,
THEREFORE To OBTAIN THE CORRECT VALUE OF X (THERE ARE Tw8 REOTS)

WE USE THIS MaDIFIED FORM aF TWE EQUATION,

1,E. X = =2,*°A/(B+TONIC*SQRT(B"*2+4,%A%C))

THE SERIES EXPANSION 1S USEL WHERE [T CONVERGES (=,n5 6T, Y .L¥. ,05),

BECAUSE IT 1S FASTER,

IF THE DATA POINTS ARE NOT MONOTONIC THEN BTERP WILL NOT WORK.

}ST ENTRY TU|s1)
2ND ENTRY T(2,1)

XL6
|« /XDEL XDEL IS THE SPACING BETWEEN PARABOLAS

‘ |
anapapopapanaonpalanalpal

€ 3RD ENTRY T(3,1) = XUP _
4TH ENTRY T(}.,2)
C _5TH ENTRY T¢2,2)

c

XDEL/2. IS THE SPACING BETWEEN POINTS

NUMBER OF PARABOLAS OR (NUMBER OF PANELS)

Toenlc 1,6, =i, |[F DECREASING, #}, IF INCREASING,

c

6TH _ENTRY T¢3,2)

0 IF NOT MeNATONIC, TONIC 1S SET

c
c

DIMENSION 1(3,777)

IN TARX,
2= EXTRA SPACE AVAILABLE TG @NE WHO WISHES T8 USE IT,

TONIC = T(2,2)
IF (TONIC)Z0,90,20

20

NN = T(1,2)
1 = THUNT3CT(1,3)sNNe|,Y)

IF(1Y60,11¢C,23
I = NN+| ONLY [F Y 3 Y_AST

23
24

IFCI«(NN*{))40,24, 110
1IF(TONICI25,110,26

25

BYERP = T(1,1)
GA 1o 88

o

26

BYERP & T(2,1)
Go 108 88

EVERYTHING 0K HERE: OBTAIN A, B, AND C COEFFICIENTS, AND BACKWARD

INTERPOLATE,

40

Az T{)1,1+2)aY
B = T7(2,142)

C = T(3,1e2)
1F(B)45,55,48

45

Z = 4,"A%C/B=*2
1F(7**2»,0025)50,50¢55

50

FRAC = =(A/B)Y®(|,+Z%(,25+2%(,12542%(,078125+2%(,0546875))}))
Go 18 56

THIS IS A FORTRAN TW8 FUNCT!ION,

55

FRAC = 2,*A/(R+TONIC*SQRTF(B**2n4,%A*C))

a aLan

56

FIM| 8 le]|

BYERP = T(i,1)«(FIMI+FRACY/T(2,1)
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88 RETURN

o} THIS SECTION ENTERED FOR FIXING OF ERRORS,
60 YFIRST = T¢1,3)

YLAST = T([,NN+3)
IF(YANICIE1,110.62

61 YLS 3 YLASY
YUp = YFIRST

GO 18 63
62 YL® = YFIRST
YUP = YLASY
63 IF(Y=YUP)94,110.100
c IF TONIC = 0, |SSUE MESSAGE AND SET BTERP = XLO,

90 CALL TTRACE(6H TONIC,TONIC,6W«N,MON,6HBTERP )

BTERP = T(l.1)

GO 16 88
c
c IF_ ¥ LESS THAN YLO, CHECK T® SEE HOW BADLY, IF BAD {SSUE MESSAGE,
¢ SET BTERP 3 XLOCIF YONIC = #j4)
[+ BYERP 3 XUP(IF TONIC s mi,)
¢
94 JF(Ye(,99999992Y10))95,96,96
95 CALL TTRAGE(6H YsY,6H ,1S: +6HBTERP )
96 1F(TANIC)97,110,98
97 BTERP = T(3,1)
— Go 18 88
98 BYERR = T(i,1)
GO 1e 88
c IF Y GREATER THAN YUP CHECK T8 SEE If Y 1S CLOSE TG YUP, IF NOT ISSUE
¢ MESSAGE, SET BTERP = XLOC¢IF TONIC 3 «|,)
e BTERP = XUP(IF TONIC s #+]|,)
o]
100 IFCYe(l,000000(*YUP))IBI 101,102
102 CALL TTYRAGE(&H YoY,6H ,TB, 2 6HBTERP )
J01 IFCTONIC)IC3, 110,104
103 BYERP = T(l,1)
GO T8 88
104 BTERP = Y(3,1)
GO Te 88
c ONE CANNOY QEY HERE,, WE HOPE,
110 CALL TTRACE(6H Y,Y,6HLURK ;5HRTERP)
G T8 88

END
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SUBRAUTINE TTRACE(VAR.VAL,TYP,SUR)

THIS 1S THE FBRTRAN TWA VERSION OF TERP SYSTEM,

.IB, MEANS T80 BIG,

OQOQOQ’

TS, MEAAS TG SMALL,

6 NJMOEN MEANS NOBT MBNATONIC,

LURK MEANS THE IMPGSSIBLE 8CCURED IN A RAUTINE, ( WE HOPE YOU NEVER
SEF THIS MESSAGE o)

ELO 8 XoXXXXE=XX = EUP MEANS THAT THE TABLE OF DATA POINTS USED

BY IHUNT AND TERPU [S _NOT MONGTONIC AND CANNBT BE USED BY TERP SYSTEM,

JN.IN, MEANS THIS VALUE 1S NB6T IN THE SPECIFIED ARRAY,
WIGGLE MEANS THAT THE SLOBPE HAS CHANGED WITHIN A PARABALA.

aRnnaoanann

IF(KKK»|{5178)10,20,10

KKK=(5178

Kan

THIS TAPE AUMBER MUST BE CHANGED IN DIFFERENT FORTRANS,

NTOU=9
KOUNT =0

KBUNT2=0
KAUNTI=D

KOUNT4=0
KAUNTS=(0

CALL EQUIV(SUBI|,6HTERPT )
CALI EQUIV(SUB2,6HBTERP )

20

CALL EQUIV(SUB3,6HTERPT )
KOUNTS5=KOUNTS+ ¢

THIS SECTIBN CENTROLS NUMBER BF LURKS PRINTED, MAXIMUM BF FlVE...

QK0

IF(KOUNTS5=S)30,30,40

30

WRITE GUTPLT TAPE NTOU,90|
WRITE OUTPLT TAPE NTBU,902

WRITE GUTPLT TAPE NTOU,903

THIS SECTIEN CONTRGLS NUMBER OF ERROR MESSAGES GIVEN, MAXTMUM OF
TEN F8R TERPT, BTERP, AND TERP1, MAXIMUM 8F TWENTY FER ALL OTHER

L‘lﬂ!‘lﬂﬂ

SUBROAUTINES.,.

40
50

1F(SUBeSUB1)30,70,50
1F(SUB=SUBZ)60,80,60

60
70

1F(SUB=SUB3) 100,960,100
KOUNT | sKOUNT i +|

80

IF(KAUNTI={03110.110,120
KOUNT2=KOUNT2+ |

90

IF(KAUNT2=10)110,110,120
KOUNTI=KOUNT3+ 1|

1FCKAUNT3«10)110,110,120

__ 100 KOUNT4=KOUNTA+]

1o

IF(KAUNTA«Z203110,110,120
WRITE OUTPLT TAPE NTAU,900,VAR,VAL,TYP,SUB

120

RETURN

THIS 1S THE ERROR MESSAGE,

900

FORMAT(|{5HO®*e** ERROR A6,3H = E10,3,2XA6,4H IN A6,7H **o*¥)

c
e
v
ol
¢

YHIS IS ThAT MONSTER LURK,




Tl

c

901 FORMAT(IH25X26HBEWARE THE LURK, ZAP, ZAP,42X|HX/ L]
«72X2HXX | | XIHZAP/ 02
#7 | XIHXXVBXIHXXX/ 83
7 0X4NXXVVIX2HXX/ . 04
CHBIXIHXXY FQX IHX I XIHX/ 05

) =6BX4HXXVVEX |WXIXIHX/ _ 06

«6TXIHXXVOX KX I XIHXIX|HX)

902 FORMAT(66X4RXXVVEX {HXIX | HX/
mE5XIHXXV2X IHXIX | HX/ 09
wBAXAHXXVVIXIMXIXIHXIXIHX/ K]
eb0X2H00 ) XIEXXV I X2HXXIX | HX/ I
258X IHXXXXXXYVV/ . I 12
=S7YBHXXXXXXXAIXIHA X HAIX|HAIXIHAIX{HAIXIHAIXIHAIXIHA/ 13
56X26HXXXXXXXAAAAAAAAAAAAAAAAAAA)

903 FORMAT()IXEQC [HX)/
« | BX2HXX5X | FLAX | HUSX IHU| X4HRRRRIX | HK | X2HKK [ | X23( | WX)/ 16
1 7X2HXX6X |PLAX |HU2XFHU R R KKI12X4HXXXX/ 17
2 | 6X2HXX7X [FLAX |[HU2XSHU RRRR KKI| |X3IHXXX/ 18
w|5X2HXXBX4FLLLL2X |3HUU R R K KBXIHXXX/ 19
® | 4X2HXXIX40¢1AX)/ 20
*5X ) AHXXXXXXXXXXXXXXAX2HXXIX2HXX | | X2HXXIX2HX X/ 21
26X P ZHXXXXXXXXXXXXSXFHXXXX XXXXIXAWXXXX) 22

END
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. SUBROUTINE MDECK(NAMEI,NAME2,T,NT)

THIS SUBRCEUTINE WAS WRITTEN IN FORTRAN TwWO,

TeARRAY NAFME(THE ONE VO BE PUNCHED BY THIS SUBROUTINE,?

NAME le1S THE DESIRED NAME ONE WISHES TO CALL HIS NEW SUBROBUTINE,
NAME2«SUBREUTINE CALLED(TERPYT¢sey ETC,)

NT=TAPE NUFVBER

TH!S SUBREUTINE MAY BE USED WHEN IT IS DESIRED TE O8TAIN

A _BINARY DECK OF SOME FUNCT]IEN WWICH HAS REEN GENERATED BY THE TERP

SYSTEM, IN GRDER TO® NG THIS, ONE MUST FIRST GET AN ASSEMRLY LANGUAGE

____DECK AND THEN ASSEMBLE [T, ThIS SUBRAUTINE MAKES THE ASSEMBLY

LANGUAGE DECK,

AFTER ASSEMRLY, IN GRDER T0 EXECUTE, ONE MUST LOAD THE RINARY DECK

FOR THE TAELE, AND THE SPECIFIED SUBROUTINE(TERPT,JBE, OR _QDISK),

AND THE SUERMUTINES WHICH IY CALLS(TTRACE, JBEJOE, 6R KDISK).

FAPP AND CE@DAP PUNCH THE ARRAYS IN 7090 @8R 1604 COMPUTER FBRMATS
RESPECTIVELY,

MDECK PROLUCES A DECK OF CARDS ACCEPTABLE T6 THE FOGRTRAN FOUR

r:n::nr:ntuar)ar:nr:nktakzncwaL:nrtn

ASSEMBLER €N THE 7090,

DIMENSION T(777)
WRITE OUTPLT TAPE NT,90,NAME|IsNAME| ,NAME|

WRITE QUTPLT TAPE NT,9),NAME2

90 FORMAT( 7HSIBMAP (A6 167X/ o )
{ ISH ENTRY A6 159X/
2 [6HEEGIN EQU . 164X/ o
3 A6, |5H SXA BACK,4  ,59X/
4 {8H CLA 3.4 ,62X)

91 FORMAT(|8H STA Y] 62X/
| | 5H CALL 1A6_ . 60X/ . o
2 | 9R ETC (**, 261X/
3 | 8K ETC T1) 262X/ I
4 I9HEACK  AXT v, 161X/
5 L8H TRA 124 162X)

N=3,*T(4)+7,
DA 110 I=l,N

CALL FAPP(T(1),1,NT)
WRI1TE BUTPLT TAPE NT,9?

92

FORMAT (| 0H END,70x)
RETURN

END
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SUBROUTINE FDECK(NAME|,NAMEZ2,T,NT)

YHIS SUBRELUTINE WAS WRITTEN IN FORTRAN Twd,

TeARRAY NAMECTHE ONE TO BE PUNCHED BY TH]S SUBROUTINE,)

NAME|»1S THE DESIRED NAME ONE WISHES TO CALL H!S NEW SUBROUTINE,
NAME2=SUBREUTINE CALLED(TERPYqeoes ETC,)

NTY=TAPE NUFMBER

THIS SUBREUTINE MAY BE USED WHWEN IT IS DESIRED TO OBTAIN
A BINARY DECK OF SOME FUNCTION WHICH HAS BEEN GENERATED BY THE TERP

SYSTEM, IN ORDER T0 NnO THIS, ONE MUST FIRST GET AN ASSEMBLY LANGUAGE
DECK AND THREN ASSEMBLE 1T, THIS SUBROBUTINE MAKES THE ASSEMBLY

LANGUAGE DECK,

AFTER ASSEMBLY, IN BRDER 7O EXECUTE, ONE MUST LBAD THE BINARY DECK
FOR THE TAELE, AND TWE SPECIFIED SUBROUTINE(TERPT,JOE, OR QDISK),

AND THE SUERBUTINES WHICH IT CALLS(TTRACE, JBEJUOE, OR KDISK),

FDECK PROLLUCES A DECK 6F CARDS ACCEPTABLE Y6 THE FORTRAN TWO

ASSEMBLER €N THE 7090,

oanponaoapnpapanaonapOoaaoarno

DIMENSION Y(777)
— WRITE GUTPLT TAPE NT,90,NAMEI s NAME|
WRITE OUTPLT TAPE NT,9),NAME2

90 FERMAY(24H* FAP 156X/
| 15K ENTRY 1A6 159X/
- 2 {6HEEGIN EQU ) 164X/
3 46, 8K SXD BEGIN=2,4,56X/
4 _24H CLA 1o 4 156X/ —
5 24H STA “2 256X)
9| FORMAT (24H TSX BEGIN=3,4,56X/
| 24K TSX os, 156X/
2. 24K TSX Tia0 , 56X/ S _
3 24H LxD BEGIN=2,4,56X/
a4 24H TRA 2,4 156X/
5 { 6H NEP SIAé 258X)
NS3,*T(4)e7,
¢ ARRAYS RUN BACKWARDS IN FORTRAN=2
DO 110 Tl=|,N _
{2Nwlle]

110 CALL FAPP(T(1),1sNT).

WRITE BUTPLT TAPENT.92
92 FORMAT(IOHR END,70Xx)

RETURN
END
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SUBROUTINE CRECK(NAME|,NAME2,T,NT)

TMIS SUBRCUTINE WAS WRITTEN IN FORTRAN TwWfl,

TeARRAY NAMECTHE ONE T8 BE PUNCHED BY THIS SUBROUTINE,)

NAME |»!1S THE DESIRED NAME ONE WISHES TO CaLL HIS NEW SUBROUTINE,
_ NAME2eSUBREUTINE CALLED(TERPY,,,, ETC,)

ﬂﬂkx‘) s Ne |

NT-TAPE NUMBER

THIS SUBREUTINE MAY BE USED WHEN IT IS DESIRED YO OBRTAIN
A BINARY DECK OF SOME FUNCTIEN WWICH HAS RFEN GENERATED BY THE TERP

SYSTEM, IN CRDER T0O DO TH1S, ONE MUST FIRST GET AN ASSEMBLY LANGUAGE
__ DECK AND TREN ASSEMBLE T, TKIS SUBROUTINE MAKES THE ASSEMBLY

#nnonn

LANGUAGE DECK,

AFTER ASSEMBLY, IN ORDER T0 EXECUTE, ONE MUST LGAD THE BINARY DECK
FOR THE YAFLE, AND THE SPECIFIED SUBROUTINE(TERPT,JBE, OR GDISK).

AND THE SUERAUTINES WHICH 1T CALLS(TTRACE, JBEJGE, OR KDISK),

FAPP AND CODAP PUNCH THE ARRAYS [N 7090 G6R 604 COMPUTER FORMATS
RESPECTIVELY,

THIS CAPAEILITY IS NOT LIMITED T@ THE TERP SYSTEM,

CDECK PROLCUCES A DECK 6F CARDS ACCEPTABLE T® THE FORTRAN 63

'

nnbunnnnnnnnnn

ASSEMBLER €N THE 1604

DIMENSION T1¢777)
WRITE BUTPLY TAPE NT,90,NAME|,NAME|,NAME|,NAME]|

WRITE OUTPLT TAPE NT,91,NAMEZ)NAME2

90 FORMAY(|9H IDENT 1A6 155X/
| | 9K ENTRY 1A6 155X/
2 A6,3X,12H 0 e 159X/
3 24H Sy 6 SAVE6 156X/
. 4 | 9H L1y 6 1A6 255X/
5 20K LDA 6 0 260X/
- 6 20H INI 6 | 160X/
7 25H Sty 6 RETURN 155X/
8 25H ARS 24 155X)
91 FORMAY(25H SaU XADD 155X/
. 19K EXT ___1A6 155X/
i | 9K RTJ |1A6 155X/
2 25HXADD 0 ‘e 58X/ o B
3 25H o T00! 55X/
4 25HSAVES ENI 6 ** 155X/
5 25HRETURN SLJ e +55X%)
Ns3,*T(4)e7, N
D8 50 I=1i,A

50 CALl CODAP(T(I),1.NT)

WRITE OUTPLT TAPE NT,92
92 FORMAT(}2H END 168X)

RETURN
- END _
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SUBROUTINE CODAP(A,N,NT)

THIS SUBRELTINE WAS WRITTEN [N FORTRAN TuW6,

A IS THE NUMBER ONE WANTS CENVERTED T8 MACHINE | ANGUAGE,

N 1S THE VALUE OF THE DO LOGP USED TO0 GENERATE THE PUNCHED CARDS,
NY IS THE TAPE NUMBER

CODAP PUNCHES THE SPEC]FIED ARRAY, T, IN A FORMAT ACCEPTABLE YO THE (604,

[e] s XeloRelele] eRe

NIOQaN/100

NiOx(N={00*NIDD)/IE
Ni=Ne|00®N|0D~]0*NID

IF(AYI0,60,.15
ABSAEsA

15

GO Y4 16
ABSA=A

|6

EE=D,43429448| *LOGF(ABSA)
l1EsEE+4],

1E=1Ew4D
FRAC=ABSA/(|D,**!E)

20

IF(FRAC=9,6999995)25,25,2¢p
FRACS |,

25

1E=IEs!
11EslE

21

IFCIEN2],30,30
]Es=1E

30

110s1E/ IO
11s1EwiO®]10

40

IF(I1E )40.50,50
1F(AY41,60,42

41

WRITE OUTPLT TAPE NT,900.NI10C,NIOLNI,FRAC, 110,11
GA 16 70

42

WRITE BUTPLT TAPE NT,901,NI0CsNID,NI,FRAC, 110,11}
GA 14 70 -

50
51

1FtAYS!,60,52
WRITE OUTPLY TAPE NT,902,NI00NIO,Nt.FRAC,110,1])

52

Go v6 70
WRITE OUTPLT TAPE NT,903,Ni00:NID,N} FRAC,110s1}

60

Ge 18 70
WRITE OUTRLY TAPE NT,904,NI1DBsNID,NI

70
900

RETURN
FORMAT ¢ IHT,311,4X,12H DEC »F _9,7,2HD=211,47X)

901
902

FORMATC {MT,311,4X, 12H NEC «F 9,7,2RDe21(,47X)
FORMAT( |MT,31(,4X,}2H DEC *F 9.7,2HD+211,47X)

903
904

FORMAT( {HT,311,4X,|2H DEC +F 9.7,2HD+211,47X)
FORMAT( IHT,311,4X.25H DEC +0,0000000D+00,47X)

END




__ SUBROUTINE FAPP(A,].NT) SR
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YHIS SUBREUTINE WAS WRITTEN IN FORTRAN TwA,

__NT 1S_THE TAPE NUMBER

A IS THE NUMBER ONE WANTS CENVERTED T® MACHINE | ANGUAGE,

1 1S THE VALUE OF THE DO LOEP USED T@ GENERATF THE PUNCHED CARDS,

FAPP PUNCRES THE SPECIFIED ARRAY, T, IN A FORMAT ACCEPTABLE T0 THE

7090,

EXAMBLE

knanknonbnnn

-.T..I.....BEC...'I'|234567Eb04

1IF(A)[D,60,15
ABSAswA

GO 10 16
ABSAzA

EE=(,43429448 | *LOGF(ABSA)
1E=EE+40,

IE=lE=40
FRAC=A/(|0,**IF)

29

IF(FRAC®%2+9,9999995%%2)25,25,20
FRAC=1,

25

1E=JE+!
11FalE

21

IF(1€E)21,3C,30
IEzelE

30

110=1E/10
Ii=s]EwlD*]I0

40

IFCI1EY40,50,50
WRITE GUTPLY TAPE NT,900,1,FRAC,1)0,1)

20

Go 10 70
WRITE OUTPLT TAPE NT,901,]1,FRAC,110,1)

60

Ge T4 70
WRITE GUTPLY TAPE NT,902.1 .

70

RETURN

__900 FORMAT(2XIFT13,8H DEC F10,7,2HE=211,52X)

90|
902

FORMAT(2X|+T13,8H DEC FI0.,7,2HE*21|,52X)
FORMAY(2X1FT13,22H DEC 0,000000NE+Q0D,52X)

END




=80~

SUBRBUTINE TYME(],NT)

c
o] THIS IS THE FORTRAN TW8 VERSION OF TERP SYSTEM,
c
c
c THIS SUBREUTINE MUST RE ACCEMPANIED w!TH THE PROPER SOFY«WARE,
c WHICH IS WIND AND STaP,
c
c IF ! = 0, RESET THE CLOBCK AND PRINT TIME = 0. SEC,
c IF 1,67, 0, STOP THE CLOCK AND PRINT TIME = XX.XX SEC.
c

IF (1)hal,2

| TIME=0Q
REWIND 12

CALL WIND(IZ2)

WRITE GUTPLT TAPE NT,198.TIME
RETURN

CALL STOP(T)
TIME=TIMEY

REWIND |2
WRITE OUYPLT TAPE NT,198,TIME

198

RETURN
FORMATC|HO, | |IH***TIME 1S F8,3,5H SEC,)

END
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o CAUNT  6F Ll _
*« S UBROUTINE TI1IMER BRY WRITING T APE
TTL FerRTIRAN [ I VERSION T W @
LBL TINE, X

. ENTRY WIND L

ENTRY STEP
® # % a & » ® 4 @ % B # 8 % & 5 8 " 8 BB e s 2o
.
L CALL WINDCITIME) T8 WIND AND START THE CLOCK,
. CALL STOP(TIME) TO READ AND STHP THE CLECK.
*
. ITIME 1S THE LOCATION OF A FORTRAN Il FIXED POINT NUMBER
® (AT SCALE B|7) INDICATING THE LOGICAL TAPE TO BE USED
» FER THE TIMER TAPE,
-
d TIME IS SET TO FLBATING PEINT SECONDS, 729 VI AT 8n0 B!TS PER
. INCH 1S ASSUMED. STORAGE CYCLES TAKEN BY THE TAPE
. MAY INCREASE THE TIME BY AS MUCH AS 3,3 PERCENT,
*
. IF THE CLECK RUNS DAWN (TAPE ST@PS) BEFARF CALLING STOBP, A
. NEGATIVE NUMBER ]S REPORYED AS THE TIME, THE MAXIMUM
D TIME 1S ABOUT 21p SECBNDS, BUT THIS MAY BE CHANGED BELOW
_e WITH THE MAXIMUM TIME BEING THE TIME T@ WRITE A FULL REEL -
*
® % B % B & & B 4 B 8 B B B BB .t B’ S A as s e " s " g » s &
MAX EOU 200 SET TA MAXIMUM TIME, SECONDS,
RPT Eou MAX®|00/218
. OF 18 COMMANDS, ASSUMES EACH 16 COMMAND USES AROUT
. 2.18 SECONDS, ADJUST VARIABIE FIELD FOR OTHER DRIVES. = _
. (6R DENSITIES)
Ll
-4 i
»
WIND SXD %s2,4
CLA® 1,4 S
TSX $¢1MS), 4 SET UP Te WRITE THE TIMF TAPE,
) XEC* $(REW) e
XEC* $(WRS)
AXC 1¢,4
XEC* $(RCH)
LDQ* $(STCY _ i PI1CK UP AND MavE TAPE INST. -
SLO STC (T ALLOW USE OF BTHER CHANNELS WHILE
. LDg* SLTICN) o ___TIMING OPERATION GOES ON,)
CLA® $(7C0O) FORM A TCN INSTRUCTIGN,
STD step
CAL® SCETT) FORM BLAST DATA CHANNEL,
ORA =€352
STA BLC
LDQg* $CREW) .
STQ REW
LXD WINDw2,4
CLA jep NBW, LET US WAIT WHILE WE SPACE
XEC STC OVER THE BEGINNING=8F=TAPE GAP .
CAS SCH
TRA 2 e
TRA 2,4
TRA LY}
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L ] » * » - - L] - 4 « . & * @ * - -+ . * » L] L] L ] - * - - » L d - » . » L ] * »
.
* New, CHECK TO SEE WKAT THE TIME INTERVAL IS
.
T ST L R T S S S S N NN I S N S
sTep TCNA ERFR IS CHANNEL STILL IN OPERATION,esess
STC SCHA SCh YES
RDC RDCA BL,AST THE DATA CHANNEL
REW REWA 5
CLS 1epr2
ADM SCh o SEE HOW MUCH WAS WRITTEN
STA TEMP NUMBER OF WORDS WRITEN IN LAST BLOCK,
LRS 36«18 NUMBER OF BLOBCKS
VLM 1€2,,18 TIMES THE BLOCK LENGTH
ADD TENMP ToTAL NUMBER OF WORDS
suB =z ADJUST FOR STARTING BIAS,
ORA 215588 SUPPLY RUOYANCY
FAD 315588
XCA
FMpP CceT
ERR2 STQa* 1.4
TRA 2.4
.
ERR CcLS CsT RETURN NEGATJVE NUMBER IF THE CLOCK'S NOT WOUND.
_ YRA _ ___ERR? I
.
CSY DEC 1666666667E=4 SECONDS PER WARD ¢(B0QBPY, 729~V1])
. CHANGE CST T@ SUIT YOUR GPERATING STANDARDS, NOTE THAT THE
LA SLEWER TAPE DRIVES YAKE A SMALLER PERCENTAGE OF B CYCLES,
TEMP
SCH .
TITLE
Dup 1,RPT
10 16CP Oso=| PREFIX 1S MZE
102 _ 160CD  Qsa-l PREF]IX 1S PZg, _
10P lacpP 2:2 10+
__1op2 1aCD 0,,10+]
DETAIL
END

DATA
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BEWARE THE LURK. ZAP. ZAP. X
_ XX
XXV XXX
S R __XXVV _ XX
XXV X X
— _ . e _ KXYV X X
XXV X X X
XXVY X X __
XXV X X
S DS XXVV X _X_X e
00 XXV XX X
S B XXXXXXVVV

XXXXXXXA A A AAAAAA
o XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXKXK XXX XXX XXKK XXX X KX KKK XKXKKXKKXX

XX L. U __U RRRR K KK _ XX XXXXXKXXXXXXX XXX XX XXX
XX L U UR R KK XX XX
XX L U_ _U_RRRR KK . . XXX
XX LLLL UU R R K K XXX
XX XXXXXXXXXXXXXXXXXXXXXX XX XX XXX X XXX XXAXKXXX, ..
XXXXXXXXXXXXXX XX XX XX XX

o XXXXXXXXXXXX _ . XXXX_XXXX . _ _XXXX

_#%%%%x FRRGR _XVALUE = 0.332E-C0 WIGGLE IN TABX _ *kxkxk




CALCULATE 10G10(,01,10.)
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N=100

X LoGex) TERPT{X)}  ERROR

0.01 -2,0000000 -2.0000000 -0.
_0.02 =1.6989700 _-1.8959480  0.1969780 _ -
0.04 =-1.3979400 -1.6987655 0.3008255
0,08 =1.096910Q0 -1.3480868 _0.2511768 . R —
0.10 -1,0000000 -1.1945906 0.1945906
0,20 -0,6989700 -0,6455404 -0.0534296
0.40 -0.3979400 -0.4003658 0.0024258
0,80 -0.0969100._ -0,0970216. . _0.0001115 S
1.00 -0.0000000 -0G.0001049 0.0001049
2400 _0.3010300__ 0,3010046 _ .0.0000254 __ ,
4.00 0.6020600 0.6020579 0.0000021
_ 800 _ 0.9030900 . . 0,9030904 -—0.0000005
10.00 1.0000000

1.€000000

0.0000000

" CALCULATE LOGLO

FROM EXPONENTIAL

Y LOG(Y) BTERPLY)

..G.01 -=2.000000C . =2,C00G0QC

0.02 =-1.6989700 ~-1.6989333
004 =—123979400. -1.3979260

0.08 =-1.0969100 -1.€5$69320
. 0210  =1.0000000 =}.€000263 .

0.20 =0.6989700 -0.6989979
0.40 =-0.3979400 -0.3979141

0.80 =0.0969100 -0.0968784
~1.00 -0.0000000  0.0000277

2.00 0.301C0300 0.3010221
400 06020600

8.00  0.9C30900  0.9030797
10,00 _ 1.0000000  1.0000000C

" ERROR

'N=100

0,

-0.0000367
-0.0000140 _
0.0000220

00000263 _ .

0.0000278
-0.0000259
-0.0000316
-0.0000277

0.0000079

.~0.602€270  0.0000330___
0.0000103

0. . .
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-0G610(.01,10.) USING UNEQUAL SPACING N=100
X LOG(X) TERPT(X) ERROR
_0.01 -2,0000000_ -2.,000000C -0, _ - —
0.02 -1.6989700 -1.6989700 -0.0000000
_0.04 -1.3979400 -1,3979400 =-0.0000000 -
0.08 -1.0969100 -1.0969100 -0.0000000
0,10 -1.0000000 -1.0000000 -0,
0.20 -0.6989700 =-0.6989700 -0.
0.40 -0.3979400 -0.3979401 _ 0,0000000
0.80 -0.096910C -0.0969100 0.0000000
1.06 -0.0000000 _-0.C0000001 _ 0,0000001 - _
2.00 0.3010300 0.30103C0 0.0000000
4,00 0.6020600 _0.6020599___ 0.0000001
8.00 0.9030900 0.9030899 0.0000001
10,00 __ 1.0000000 . 1.C00C000 _ 0.0000000

~ CALCULATE SIN(0.,1.7)  N=100

X SIN(X) TERPT{X) ERROR
0.  =0. __ =0. . =0, o
0.10 0.0998334 C,.0998321 0.0000013
.0.20 0.,1986693  0.1986684 . 0.0000009
0.30 0.2955202 0.2955204 -0.0000002
—0.4C  0.3894183 _ 0.3894194 _-0.000001)
C.50 0.4794255 0.4794265 -0.0000009

0«60 0.5646425 0.5646419 0.000C006 .
C.70 0.64421717 0.6442166 0.000C010
- 0.80__ 0.71735%61 _0.7173556 0.0000004 _
0.90 0.7833269 0.7833272 -0.0006004
JeG0 0.8414709 _ 0.8414716_ -0,0000007.
1.10 0.8912073 0.8912076 =-C.0000003
1,20 0.9320391__ 0.932C386 0.000C004
1.30 0.9635582 0.9635578 0.0000003
.1e4C _0.9854497 _ 0.5854497 = 0.0000000
1.50 C.9974950 0.697495C -0.0000001

1.60  0.9995736 _ 0.9995735  0.0000001

T1.70 0.9916648

0.9916648

o'




CALCULATE SIN(O«sL.T} N=100
X SIN(X) TERP2(X) ERROR
~04 -0, -0, _ -0. - - e R
0.10 0.0998334 0.0998333 0.0000001
_ 0,20 0.1986693  0.1986695 =0.0000001 -
0.30 0.2955202 0.2955201 0.0000001
0440 0,3894183 0.3894183 0.0000001
0.50 0.4794255 0.4794257 -0.0000001
_0.60 0.,5646425 0.5646423  0.0000001 e
0.70 0.6442177 0.6442176 0.0000000
_0.80 _0.717356] 0.7173562 =0.0000001 _— — N
0.90 0.7833269 0.7833268 0.0000001
1.00 0.8414709 0.84141709 Q.
1.10 0.8912073 0.8912074 -0.0000001
_1e20  0.9320391 0.9320390_ Q.000000% . _ o
1.30 0.9635582 0.9635582 0.
_le4Q  0.9854497 __0.9854497 Q. . .. e
1.50 0.9974950 0.9974949 0.0000000
1.60 0,9995736 0.,9995736 0.0000000
1.70 0.9916648 0.9916648 0.0000000

INTERPOLATE SIN(O.s1.5) BACKWARDS

N=100

r=SIN(X) X BTERP(Y) ERROR
do _ ~0._. Qe i Oa . - — - - —
)es0998334 0.10 0.0999993 -0.0000007
121986693  0.20 0.1999992 =0.0000008 . _ e ,
Je2955202 0.30 0.2999996 -0.0000004

01 0.0000001 _ ___ S -
}e4794255 C.50 0.50000C6 0.0000006
)e5646425 0.60 0.6000008  0.0000008 _ S _ _
)e6442177 C.70 0.7000004 0.,0000005
dJa7173561  0.80  0.7999995 -=0.0000005 e
Jo 7833269 0.90 0.8999991 -0.,0000008
18414709  1.00 0.9999993 -0.0000006 e
).8912073 1.10 1.0699998 -0.0000001
)«9320391 1.20  1,2000004  0.0000004 _ B _ R
J.9635582 1.30 1.3000007 0.0000008

129854497  1.40  1.4000006. _ 0.0000007

}e9974950

1.50

1.4999999%

-0.0000000
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INTERPOLATE SIN{O.y1.5) BACKWARDS N=100
Y=TERPT{X) X BTERPL(Y) ERKOR
__-_-.O,._______:-_O.._ e Qe ¢ P - O, e e
0.0998341 G.10 0.1000000 -0.0000000
_ 01986701  0.20  0.2000000 . -0,0000000 _ . . .. _ . -~ B
0.2955206 0.30 C.3C000C0 -0.0000000
043894182 0.40  0.47000C0__-0,0000000
0.4794250 0.50 0.5000000 -0,0000000
_0.5646418 0.60  0.6000000 -0.0000000_ o
0.6442173 0.70 0.7000000 -C,0000000
07173564 _ 0.8C  0.8000000 _-0.000C000. _
C.7833274 0.90 0.8999999 -0.0000000
__0.84)4713 1,00 09999999 _ -0.0000000 -
0.8912074 l1.10 1.0999995 -0.00C0000
09320389 1.20 _ 1.1999995 -0.0000000 _
0.9635580 1.30 1.299999% -0.0000060
_ 09854496 1.40  _ 1.3999996 -0.00C00C0 _ _ S
09974950 1.50 1.4999995 -0.0000000

CALCULATE INTEGRAL OF SIN(X,PI/2.)  N=100
X INTEGRAL TERPI ERROR
=0e ____1.0000000 _0.9999999 0.0000001 . i}
0.10 0.9950042 0.9950040 0.0000002
__0.20  0,9800666_ 0.9800664  C.0000002 I R —
0.30 0.9553365 0.9553363  (.0000002
0,40 _ 049210610 0,9210609__0.0000001 . —_—
0.50 0.8775826 0.8775825 0.,0000001
—....Qe6C  0.8253356 __ 0.8253355 . 0.0000001 . S
0.70 0.7648422 0.7648421 0.0000001
. 0.80 0.6967067 0.6967067 __ 0.0000001 . .. ____ _ O S
0.90 0.6216100 0.,6216099 0.0000000
— )00 0.5403023 __0,5403023 0.0000000 —
1.10  0.4535962 0.4535962 -0.0C00000
. 1e20 0.3623578 = 0.3623578_ C. __ _ ___ _ el -
1.30 0.2674989 0.2674989 -0.0000000
. 1.40 0.1699672 = 0.1699672 _-0.0000000 e e
1.50 0.0707373 0.0707373 -0.0000000
1.60 =-0.0291994 -0.0291994 __€.0000000
1.70 -0.1288444 -0.1288444 0.0000000
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DEMGNSTRATE SPEED OF SUBROUTINE TERPT

*+*TIME IS 0.  SEC.
TERPT HAS CALCULATED 100000 SINES
*sxTIME IS  46.674 SEC.
ENERGY RANGE
1.00 000345
1.50 0.00669
e 2,00 . _0.01080 - - — S
2.50 0.01560
_ 3,00 . 0.02100 o e
4.00 0.03450
5.00 0,05030 . _
600 0.06910
7.00 , 0.09000 . _ _ ] e
8.00 0.11320
— 9.00 . 0.13880 e
10.00 0.16670
12.00 0,22900
15.00 0.33930
21.00 0.61430  _ e
25.00 0.83690
30.00 1.15700 }
35.00 1.52300
40,00 1.93300
45.00 2.38500
50.00 2.87800 S
60.00 3.98300
70.00 _5,24000 _
80.00 5.24000
90,090 8,18200
100.00 9.85400
_ __120.00 13.58000 e ;




_...160.00_ . ... . _. .22.40000

200.00 32.84000
250000 el AT.87000 e e e e
300.00 64.84000C
. 350,00 _ ... _. B3.34000C
400.00 103.30260
50000 B .. 146.70000
600.00 193.80000
_ 100,00 243480000 ... — - S,
800.00 296.10000
—. __._S00.00 _ __ __ __ 350,10000.
1000.00 405450000
BEWARE THE LURK. ZAP. 2AP. X
e e+ - e KRR
XXV XXX
—— _ _ - XXVV XX
XXV X X
- XXVV X X
XXV X X X
e e XXV XX
XXv X X
S I ~ XXVY X X X
00 XXV XX X
— — S V - XXXXXXVVY
XXXXXXXA A A A A AAAA
— e L XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXXXXXXXXKXXKXXXXX XXX XXX XXX XXX XXX XXX X KX XXX XX XXX KX XK XXX XXX XXX
e XX_..__L_ U_URRRR K KK XXXXXXXXXXXXXXXXXX XXX XX
XX L U UR RKK XXXX
XX L U U RRRR KK_ . XXX _
XX Lttt v R R K K XXX
XX XXXXXXXXXXXX X XXX XXXXKXXX XX XXX XXX K XXXXXXX . . e
XXXXXXXXXXXXXX XX XX XX XX

_XXXXXXXXXXXX __ XXXX XXXX . _ XXXX

#xxx&  ERROR __XVALUE = 0.440E C1 WIGGLE IN TABX  ¥%%%%



BEWARE THE LURK. ZAP. ZAP. X
e e e e e e e n o e emnm - XX ZAP
XXy XXX
B — _ o XXVY . XX
XXV X X
—_— - XXVY XX I
XXV X X X
e . - . R XXVV X X
XXV X X
I _ - I _XXVV_ X X X
00 XXV XX X
_ _ - _ o XXXXXXVYVY o
XXXXXXXA A A A A AAAA
e e e i e e e e e — AKX XXX XAAAAAAAAAAAAAAAAAAA
XXXXX XXX XXX XXX XK XXX XK XXX X X XK XXX XXX X KX XXX KX XXX XX XK XXX XX
o XX L U U RRRR K KK N $ 9299 0.9.9.99.9.9.9.9.9.9.9.9.9.9.¢.0. S
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sxx*  ERROR X = 0.691E C1 «N.IN IN TERPU_ _ **¥x%% U
LOG-LOG INTERPOLATICN OF PROTON RANGES IN AL
ENERGY RANGE DE/DR
. 10 0.003 _ 175,493 . N e
1.5 0.007 135.747
_ _ .. 240 0,011 _111.266. . —— _
2.5 0.016 97.773
e 3.0 0,021 . 86,455 __ .. .__
4.0 0.034 67.191
L. 5.0 0.050 __ 58.235 _ I . I
6.0 0.069 50.103
. N 7.0 _0.090 45,438 I
8.0 0.113 41.037
— 10.0 0.167 34,440
12.0 0.229 30.005
; } 14.0. 0.360 26.411 . e B
16.0 0.380 23.866
1840 0,468 21.801 R
22.0 0.667 18.615
_ 26,0 0.897 16,317 .
30.0 1.157 14.573
e 24,0 le446  _13.12)
38.0 l. 764 12.070
I 46.0 22480 10,399 — e
54.0 3.301 9.175
62+0 42222 . 8.248
70.0 5.160 11.594
—— . 1840 5.471 158.496 S
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94,0 9.090 _ 5.272 . .
110.0 11.655 5.367
12640 14.790 4,875
142.0 18.215 44486

__158,0  21.918_ .. 472 .. . . - -
190.0 30.088 3.696

22240 39.198 . . 3.352_ .. . _

254.0 49.159 3.087
286,90 59.906 2877 e e e e e e
318.0 71.337 2.728
382.0 95.960 . 2.483 . L o e = ——

446.0 122.734 2.310
__510.0 _ 151.253 . _2.184 . . o -
574.0 18l.246 2.088

766.0 278.087 1.900
__894.0_ 346,817 ___ 1.829
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LBL TERPT.L
CAUNT 30
ENTRY YERPT
REM
® THIS 1S YHWE FAP VERSION OF TERPY FOR THE 7090 COMPUTER,
REM

* THERE 1S NG ERRAR CHECKING OF ARGUMENTS GUTSIDE OF THE RANGE

¢ FROM (XLOeXUP),

REM
YERPT SXD TERPT~2.:4

SXA X2,2
CLA 2,4
PAC 0,2
CLaA® l+4
FsB 0,2
XCA
FMp =},2
sT0 7
UFA =€233000000000
STA 1
CHS
FAD Z
ST8 Z
LDg !

_ MPY LK)
XCA
ADD 2.4
PAC 0,2
L.DQ 8,2
FMp z
FAD "712
XCA
FMP Z
FQD '6:2

X2 AXT 4,2

TRA 3:4

END




LOG-LOG INTERPOLATION OF PROTON RANGES IN AL

ENERGY RANGE

E = 1.0 R = 0.003

E = 1.5 R = 0,007

E = 2.0 R = 0.011

_ o E=_ 2.5 R = 0.016
E = 3.0 R = 0.021

E = 4.0 R = 0.034

E = 5.0 R = 0.050

E = 6,0 R = 0,069

E = 7.0 R = 0.090

E = 8.0 R=_ 0,113

E = 10.0 R = 0.167

E = 15.0 R = 0.339

E = 20.0 R = 0.564

E = 25.0 R =  0.837

E = 30.0 R =  1.157

E = 40.0 R =  1.933

E = 50.0 R = 2.878

E = 6040 R = 3.983

E =  70.0 R = 5.160

E = 80.0 R = 5.438

€ = 100.C R = 9.854

N E = 150.0 R = 20,033
E = 200.0 R'= 32.839

E = 250.0 R = 47.870

E = 300.0 R = 64.832

- E = 400.0 R = 103.292 S

E = 500.0 R = 146,693

)  E = 60040 R = 193,799
E = 700.C R = 243.800

E = 800.0 R = 296,093

E = 1000.C R = 405.500
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DEMONSTRATE SPEED OF SUBROUTINE TERPT

***TIME IS 0. SEC.

TERPT HAS CALCULATED 100000 SINES

*¥*TIME IS 27.115 SEC.




e FUNCTION TERPT(X,TAB)Y L o ~ 234 0101
C THIS IS THE ITERPT VERSION @F TERPT, 1T USES A HIGHER BRDOER 234 0087
c , CUBIC ... INTERPHLATIEN, IT MAY BE USED IN PLACE 234 ppes
c 6F THE CUADRATIC TERPT WHEN IT 1S DESIRED 10 MBTAIN GREATER 234 0089
[ _____AGCCURACY, 6R A SHARTER TABLE FOR THE SAME ACCURACY, OR WHEN 234 0090
c IT 1S DESIRED T USE AN INTERPOLATED CURVE WHICH HAS 234 0091
c ___CANTINUEUS FIRST NERIVATIVES, - 234 0092
€ THE DISADVANTAGE OVER THE PARABROLIC VERSIAN IS ABOUT 3 TIMES
c GREATER EXECUTION TIME, 234 0094
€ THE NEEDED PCRTIONS OF THE TAB TABLE ARE FIRST COPIED AVER T# 234 0095
e LACALLY CIMENSIONED ARRAYS, THIS GREATLY SHORTENS THE 234 D096
c STUPID FERTRAN ROAKEEPING, 234 0097
€ THE VALUES 6F THE FOUR NEAREST DATA POINTS ... YM|,Y0,Y[2Y2 ... 234 0098
e ARE THEN CALCULATED FRBM THE PARABGOLIC COEFFICIENTS, 234 0099
c THEN BROWNS INTERPOBLATION FERMULA IS USED, 234 0100
c
DIMENSION TARB(77),C(7),T(9) 234 0102
DO 4 I=|,7 234 0103
4 C(I1)sTABUI) 234 0104
NPRAB=C(4) 234 0105
C(6)=TAB(I*NPRAB+7) 234 0106
2=(X=CC1))*C(2) 234 0107
20 1l=7 234 0108
Flell 234 0110
_F=22,0%(Z=F1) 234 011
22 1=3*1]¢4 234 0109
D@ 34 K = 1,9
T(K)=TABCI) 234 0115
34 _Is)el . 234 0116
1F(Z=,5)90.24,24 234 0112
24 _1F(Z2~(C(4)+,5))30,100,100
30 IF (F = 1,0) 2,2,3
C__POINY IS IN LEFT HALF OF PARABELA 234 0118
c 234 0119
2 0sF 234 0120
YMI=T(|)e,5%7(2)+,254T(3) 234 0121
- Y0=T(4) 234 0122
YieT(4)%,5¢T(5)+,25%T(6) 234 0123
¥Y2=T(7) 234 0|24
GO 14 50 234 0125
€ POINY IS IN RIGHT HALF 8F PARAROLA 234 0126
c 234 pi27
. 3 Q=Fel,0 . ) o 234 Ni28
YMI=T(4) 234 0129
Y0=T(4)+,5°T(5)+.25%7(6) 234 0130
Y1=T(7) 234 013
L Y2=T(7)+,5°T(8)+,25"*7(9) 234 0132
¢
€ NOW WE HAVE THE FOUR NEAREST POINTS,,, USE BROWNS INTERPOLATION
c FARMULA T€ CALCULATE THE CORRESPONDING VALUE 6F Y,
_c
SOOTERPT 2Y0#.5°Q*(Y | mYMI+0*(2,*YM|wd, o (YOmY |)~Y0=Y2+Q* (Y2 YM|+3,%(Y0234 0135
4 _ =Y1)))) 234 0136
88 RETURN 234 0137
€ THIS SEGTION Is ENTERED FOR FURTHER CHECKING If PBINT NEAR EDGES 234 0059
¢ 234 0060
_C CHECK FGR POINT,,s IN |ST HALF PARABG|,A OR BELOW X|.0 234 0061

90 IF (Z) 61,94,95
91 1F (Z = (e}, ,E~7)) 92,93,93

92 CALL TTRACE(6H X,Ct))+2/C(2),6H ,TS,,6H3TERPT)




932'0.
GO 70 20
94 CONTINUE
9% 0 = F
Y0=Y(4) 234 0068
Y 2T(4)e.507¢(5)+,25°7(6) 234 0069
¥Y2s7(7) 234 0070
YM| = 3,°Y0 = 3,°Y| * Y2 234 0071
68 18 50 234 0Q72
€ CHECK FOR POBINT... IN LAST HALP PARABOLA OR ABOVE XUP 234 0073
@ 1F PAINT AT €R SLIGHLY OVER UPPER EDGE, REDUCE V70 JUST BELOW,

e IF PAINT T®6 FAR ABGVE EDGE, 1SSUE MESSAGE AND REDUCE TO JUST BELOW,
100 IF (2 = C(4)) 104,103.401
101 IF (Z = (C(4)e|,EBe7)) 103,103,102

102 CALY TYRACE(6M X,C(i1)eZ/C(2),6K ,TB,, 6HITERPT)

103 2 = ,99999998 * C(4}
GA 14 20

104 0 = F = 1,0
YM| & T(4) 234 0080
Y0 5 T(4) ¢ ,59T(5) « ,25°7(6) 234 0081
Y| & T¢(7) 234 0082
Y2 3 J3,%Y| e« 3,°Y0 * YM]| 234 0083

GO Te 50 234 0084

END 234 D164




FUNCTION TERPD(X,TABY 234 pgol
o YH1S 1S THE 3ITERPD VERSIGN @F TERPD, 1T USES A HIGHER ORDER 234 0002
o] u2e CUBIC ..o INTERPALATIEN, 1T MAY BE USED [N PLACE 234 0003
¢ 6F THE CUADRATIC TERPT WHEN IT 1S DESIRED T6& ARTAIN GREATER 234 0004
- ACCURACY, BR A SHARTER TAELE FOR THE SAME ACCURACY, B8R WHEN 234 0005
¢ IT 1S DESIRED T® USE AN INTERPBLATED CURVE WHICH HAS 234 0006
€ __CONTINUEyS FIRST DERIVATIVES, 234 0007
c THE DISADVANTAGE OVER THE PARAEOLIC VERSIGN IS ABBUT 3 TIMES i
c GREATER EXECUTION TIME, 234 0009
¢ THE NEEDED PERTIANS 6F THE TaB TABLE ARE FIRST CAPIED RVER TP 234 0010
- LOCALLY CIMENSIONED ARRAYS. THIS GREATLY SHOBRTENS THE 234 0D11
c STUPID FERTRAN BOGKEEPING, 234 0012
¢ THE VALUES O6F THE FOUR NEAREST DATA POINTS ,.. YMI,Y0,YI,Y2 ... 234 0013
c ARE THEN CALCULATED FROM THE PARABEBLIC COEFFICIENTS., 234 D04
o) THEN BROWNS INTERPOLATION FERMLLA IS USED, 234 0015
DIMENSION TAR(77),C(7),T(9) 234 0016
DO 4 131,7 e 234 p0t7
4 C(1)=TAB(]) 234 0ple
_ NPRAB3C(4) . = 234 pO0!S
C(6)3aTAB(3I*NPRAB+7) 234 0020
2=(xX=-CC[))}*C(2) 234 0021
20 1i=2 234 0p22
_ Fl=z11 234 0024
Fz2,0%(Z=F1) 234 0025
22 1x3*1]e+4 o 234 0023
Do 34 K= 1,9
T(K)=TAB(]) 234 0029
34 1=1e| 234 0030
1F(72«,5)90,24,24 e 234 0026
24 1F(Z=(C(4)e,5)130,100,100
i 30 IF (F = 1,0) 2,2,3 ) B
¢ POINT 1S IN LEFT HALF OF PARABCLA 234 032
c 234 0034
2 Qef 234 0035
YMI_ = T(l) & ,5*7(2) + ,25%71(3) . .
Y0=T1(4) 234 0037
YIET(4)+,5°T(5)+,25°T(6) S 234 0038
Y2:T(7) 234 0039
Go 16 50 234 0040
¢ POINT 1S IN RIGHT HALF OF PARAEGLA 234 ppal
o] o 234 0Qp42
3 QaFe=|,0 234 0043
YMiaT(4) o 234 0044
Y02T(4)+,5°T(5)+,25"T(6) 234 pp45
YisT(7) 234 0QQ46
Y22T(7)4+,5%T(8)+,25*T(9) 234 0047
€ NOW WE HAVE THE FOUR NEAREST POINTS.... USE BROGWNS INTERPOLATION 234 (048
¢ FORMULA FER CONTINUABUS DERIVATIVES 234 0049
500 TERPD=(,5%(¢Y oYM |)*Q*(2,%YM|=4,*(Y0"Y|)-Y0=Y2+|,5%Q*(Y2-YM |+3,* 235 0p56
4 (YO0=YI[))))*C(2) 234 0n57
TERPD = 2,0 * TERPD
88 RETURN 234 0058
@ THIS SECTI®N 1S ENTERED FOR FURTHER CHECKING IF POINT NEAR EDGES 234 0059
e 234 0060
o CHECK FGR POINT,,o IN |ST HALF PARABOLA OR BELOW XLO ) 234 006!t
90 IF (Z) 61,94,95
91 IF (2 » ¢~ ,E=7)) 92,93,93
92 CALL TTRACE(6H X,CC{)+Z2/C(2),6H ,TS,,6H3ITERPD)

93 7 = 0,

Go 1o 20
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94 CONTINUE
95 Q = F
YO=T(4) 234 0068
YI2T(4)+,5°7(5)+,25%T(6) 234 006%
Y2z7¢7) 234 0070 .
YM| 2 3,%YC = 3,°%Y} + Y2 234 0071
Ga 14 50 234 0072
C CHECK FBR POIAT.,.. IN LAST HALF PARABOLA OR ABOVE XUP 234 0073
o] IF PMINT AT ¢R SLIGHIY OVER UPPER EDGE, REDUCE YO JUST BELOW,
c IF PMINT TOS FAR ABOVE EDGE, [SSUE MESSAGE AND REDUCE TO JUSY BELOW,
100 YF  ¢Z « C(4)) 104,103,401
gl IfF (Z = (C(4)*+| ,E=7)) 103,103,102
_ 102 CAL| YYRACE(6H _ X,Ct1)eZ2/C(2),6H ,TB.,6HITERPD)
103 Z = ,59999698 * C(4)
GA TG 20
164 Q@ = F = |,¢C
YMI = T(4) 234 00890
YD 3 T(4) ¢ ,5¢T(5) + ,25°T(¢) 234 o8|
Y| = T¢7) 234 0082
Y2 s 3,%Y} « 3.°Y0 *+ YM) 234 0083
GO T¢ S50 234 (D84
END 234 0085
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**¥FTNsL+APsE+Ge.

SUBROUTINE SYSDES

eevosseseeacABSTRACTsescncsccanes

WHEN REPETITIVE CALCULATIGN OF COMPLICATED OR NUNLIBRARY FUNCTIONS
IS ANTICIPATED, USE OF AN EFFICIENT NUMERICAL APPRUXIMATION IS HIGHLY

DESIRABLE. THE SYSTEM TO BE DESCRIBEOD (TERP) PROVIDES A MEANS FOR
OBTAINING SUCH AN APPROXIMATION WHEN THE USER CAN FURNISH RQUTINES

TO CALCULATE THE FUNCTIONS HE DESIRES. THE ENTIRE SYSTEM IS AVAILABLE
IN FORTRAN. FOR _INCREASED SPEEDs, A MACHINE CODED VERSION OF THE

INTERPOLATICN ROUTINE IS ALSO INCLUDED FOR 7090-FORTRAN-II,
7090~-FORTRAN-IV, CDC-1604 FURTRAN-63, AND 360-FORTRAN. USING THESE HAND

CODED ROUTINES., THE TIME REQUIRED FOR INTERPOLATION IS 255 MICROSEC
(1BM-7090), 107 MICROSEC (IBM-7094-11), 441 MICROSEC (CDC—-1504A), AND 45

MICROSEC (IBM-360). THE SYSTEM WORKS BY TABLE LOOK-UP AND PARABOLIC
INTERPOLATION, AND ITS ACCURACY DEPENDS ON THE FUNCTIONS AND ON THE NUMBER OF

STORAGE LOCATIONS ALLOCATED FOR THE TABLE. FOR EXAMPLE, THe FUNCTION ERFI(X),
O oiToe X oLT. 4.5+ CAN BE REPROCUCED TG 0.002 PCT WITH 250 STURAGE

LOCATIONS OR 0.00005 PCT WITH 450 LOCATIONS. THE SYSTEM CAN PRODUCE
SYMBOLIC LANGUAGE (FAP, MAP, CCDAP-2, OR 360 ASSEMBLY) DECKS FOR COMPUTING

THE FUNCTIONS AND/OR THEIR INVERSES (BACKWARD INTERPOLATION). THESE
THE FUNCTICN VALUES MAY BE OBTAINED FROM THESE DECKS BY FORTRAN

STATEMENTS SUCH AS Y = ERF{X)y, AND X = ERFBAK{Y), WHERE THE NAMES ARE
CHOSEN BY THE USER.

alislalialinlsNalisNalialalalalalolaNel alslsNalaNelaNalsNalale]l sNaleNalaNal aNallaNallsNalaNallaNalla¥ el o ¥al o¥al'aXel s Xal s kel a i n)
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C INTRODUCTICON

c
C THE GRAPH BELOW SHOWS HOW THE SYSTEM WORKS. {FIG. 1.}

7. 7 *

* THIS PARABOLA HAS
*xkkkkA WIGGLE.
6. Y Z *
E 3

o
3

lI.E. THE PARABOLA THROUGH THE LAST THREE
POINTS DIPS BELOW Y AND Z.

({SEE WIGGLE COMMENTS IN TABX COMMENTS)

»
)

W
.

N
.

B e ] e leal el eniienl sniiend snlienl snlimdl e ol ol

0 201 .02 .03 .04 .05 .06

A PARABOLA (Y = A + B*X + CxX*%2) IS CONSTRUCTED THROUGH THE
FIRST THREE POINTS (DENOTED BY *). ANCTHER PARABOLA IS CONNECTED

THROUGH POINTS 3 TO 5. ETC.

FIRST, THE ROUTINES TABSET AND TABX ARE USED TO SET UP A
TABLE WHICH CONTAINS THE COEFFICIENTS OF THE PARABOLAS AND OTHER

RELEVANT INFORMATION. THE FIRST SIX ENTRIES ARE...

1ST ENTRY T{1l,1) = XLC
2ND ENTRY T{2,1) = 1./XDEL XDEL IS THE SPACING BETWEEN PARABOLAS

XDEL/2. IS THE SPACING BETWEEN POINTS
3RD _ENTRY T(3.,1) = XUP
4TH ENTRY T{1,2) = NUMBER OF PARABOLAS OR (NUMBER OF PANELS)
5TH ENTRY T{2.2) = TONIC I.E. —1. IF DECREASING, +1. IFf INCREASING,

0 IF NOT MONOTONIC, TONIC IS SET IN TABX.

6TH ENTRY T(3.,2) = EXTRA SPACE AVAILABLE TO ONE WHO WISHES YO USE I¥.

THEREAFTERs THE TABLE CONSISTS OF THE A,B8, AND C COEFFICIENTS OF

EACH PARABOLA.

FOR EXAMPLE, TO SET UP A FUNCTION FOR SIN(X) FOR X FROM 0.0 7O 1.0
YOU MIGHT WRITE THE FOLLOWING CODE.

CIMENSION SINTAB(200)

CALL TABSET{O.s1.+200+KsSINTAB)

X = 0.0
D8 10 I = 1l.K
Y = SIN(X)

10

CALL TABX(XsYsI+SINTAB)

NOW THAT THE TABLE IS SET UP, YOU MAY USE THE FOLLOWING SUBROUTINES...
Y = TERPT(X+SINTAB) RETURNS THE VALUE OF Y FOR ANY VALID Xe.

ﬁﬁﬁﬁnﬁﬁﬁﬁﬁﬁﬁﬁnﬁﬁhﬁnﬁﬁﬁﬁﬁﬁﬁﬁhﬁﬁﬁﬁhﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁﬁhﬁ
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X = BTERP(XsSINTAB) RETURNS THE VALUE OF X FOR ANY VALID Y (PROVIDED

THE FUNCTION IS SINGLE VALUED«<.l<E. MONOTONIC INCREASING OR DECREASING.)

0 = TERPD(X,SINTAB) RETURNS THE VALUE OF THE DERIVATIVE OF Y FOR ANY
VALID X. NOTE, HOWEVER THAT THE DERIVATIVE OF A FUNCTION WHICH CONSISTS

OF PIECEWISE PARABOLAS MAY HAVE DISCONTINUTIES AT THE JUNCTION
OF ONE PARABOLA WITH THE NEXT. THUS TERPD USUALLY HAS LARGE ERRORS

AND IS NOT VERY USEFUL EXCEPT FOR CALCULATIONS CONCERNING ENGINEERING.

Y = TERPI{A,B,SINTAB) RETURNS THE INTEGRAL OF Y FROM A TO B.
THE RESULT OF TERPI IS MORE ACCURATE THAN TERPT SINCE INTEGRATION

JENDS TO INCREASE ACCURACY (JUST THE REVERSE OF DIFFERENTIATION).

Y = TERP2I{X,SINTAB)} IS SIMILAR TO TERPTe... SEE COMMENTS UNDER TERP2

THUNT AND IHUNT3 ARE FUNCTIONS WHICH ARE USED TO SEARCH AN
ARRAY FOR THE NEAREST MATCH TO A GIVEN NUMBER. THEY ARE

USED BY TERPU AND BTERP RESPECTIVELY.

TERPU IS AN AUXILLIARY ROUTINE WHICH IS USED WHEN CONSTRUCTING
TABLES FRUM DATA OBTAINED FROM GRAPHS OF TABLES WHICH MAY NOT :

BE REGULARLY SPACED.

TTRACE IS A SUBROUTINE WHICH WRITES ERROR MESSAGES FOR INVALID
CONDITIONS. NONE OF THE ROUTINES LISTED ABQVE CONTAIN ANY 1/0

STATEMENTS, HOWEVER TTRACE DOES. THE I/0 STATEMENTS IN TTRACE CONTAIN
TAPE NUMBERS, AND WiilL HAVE TO BE MODIFIED TO MATCH THE LOCAL STANDARDS.

IN OTHER ROUTINES WHICH ARE LISTED LATER, SOME I/0 OCCURS, BUT THE TAPE
NUMBERS ARE ARGUMENTS WHICH ARE SET BY THE CALLING PROGRAMS, SO THAT

THEY DO NOT NEED MODIFICATION. A LIST OF ERROR MESSAGES IS IN TTRACE.

EQUIV IS AN AUXILLIARY ROUTINE USED BY TTRACE (SEE COMMENTS UNDER EQUIV)

MOECKs FDECKe AND CDECK ARE ROUTINES WHICH ARE USED TO PUNCH

THE ARRAY AND AN ASSEMBLY LANGUAGE PROGRAM WHICH MAY BE LATER
ASSEMBLED TO GIVE A BINARY CECK OF A DESIRED FUNCTION.

FAPP AND CODAP ARE AUXILLIARY ROUTINES USED BY MDECK, FDECK, AND CDECK.

*%%¥DEMONSTRATION PROGRAM%X*%

FOR PURPOSE OF DEMONSTRATION, A MAIN PROGRAM IS INCLUDED WHICH
ILLUSTRATES SOME OF THE WAYS OF USING THE TERP SYSTEM. YQOU SHOULD

REFER TO THE FORTRAN LISTING OF THE MAIN PROGRAM FOR DETAILS. THE
FOLLOWING PROBLEMS ARE ILLUSTRATED...

P

SET UP A TABLE OF LOG10{(X) AND CHECK ACCURACY USING EVEN SPACING OF X.

ﬁﬂﬁﬁﬁﬁnﬁﬁﬁﬂﬁhﬁﬁﬁﬁﬁﬁhﬁﬁhﬁﬁﬁﬁﬁhﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁﬂﬁ%

2 SET UP A TABLE FOR EXP10{(X) AND USE 7O OBTAIN LOGLO(X) BY BACK
INTERPGLATION. NOTE THAT FOR THE SAME TABLE LENGTH OF 100 WORDS,
THE BACK INTERPOLATION IS MORE ACCURATE.

NOTE THAT THE LOG FUNCTION IS A DIFFICULT ONE TGO INTERPOLATE OVER

A WIDE RANGE BECAUSE UF THE SINGULARITY AT X = O,
IN PRATICE, ONE WOULD INTERPOLATE OVER JUST ONE OCTAVE INSTEAD OF
OVER THREE DECADES AS IN THIS EXAMPLE.

3 SET UP A TABLE OF LOG1O0(X) USING UNEVEN SPACEING FOR X.
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TION.

AND WOULD OBTAIN A PERFECT FIT WITH JUST ONE PARABOLA.

4

SET UP TABLE OF SIN{(X) AND CHECK ACCURACY.

5

SAME AS ABOVE, EXPECT USE TERP2 FOR INTERPOLATION. NOTE THAT
THE ACCURACY IS CONSIDERABLY BETTER THAN TERPT AT THE EXPENSE OF A

SLOWER ROUTINE (SEE COMMENTS UNDER TERP2).

6 DEMONSTRATE THE BACKWARD INTERPOLATION OF SIN (I.E. ARCSIN)
7 CALCULATE 100,000 SINES TO DEMONSTRATE SPEED
8 ILLUSTRATE HOW A TABLE OF VALUES CAN BE READ IN AND A TABLE

SET UP. IN THIS CASE, WE READ IN THE RANGE-ENERGY RELATVIONS

FOR PROTONS ON ALUMINUM FROM RICH AND MADEY (UCRL - 2301).
THE TABLE IS SET UP FOR LOG-LOG INTERPOLATION.

ILLUSTRATE THE USE OF THE TABLE FOR RANGE AND DE/DR. NOTE

THAT THE DERIVATIVE CALCULATION IS PROBABLY AS ACCURATE AS THE
EXPERIMENTAL DATA. NOTE THAT THERE IS AN INTENTIONAL TYPOGRAPHICAL

ERROR IN THE INPUT DATA AT 80. MEV. THIS ERROR CAUSES A WIGGLE
WARNING MESSAGE.

THE WIGGLE IS SUCH AN OUTSTANDING PROBLEM THAT THERE IS A SPECIAL
SECTION GIVEN TO IT.

10

NOTE THAT THERE IS AN ADDITVIONAL ERROR WARNING MESSAGE

IN SETTING UP THE TABLE WITH TERPUs, A VALUE OF X WAS USED
QUTSIDE THE RANGE OF THE DATA.

11

ILLUSTRATE THE USE OF MDECK, FDECK, AND CDECK TO GENERATE

AN ASSEMBLY LANGUAGE DECK.

NCTE THAT OUR DEMONSTRATION PRUGRAM USES A SUBROUTINE TYME
TO TIME THE SPEED OF TERPT. FOR COMPLETENESS, WE LIST THREE

DIFFERENT VERSIONS OF TYME APPROPRIATE FOR OUR LOCAL MACHINES.
THE 1604 VERSION OF TYME AND KLOCK WILL WORK ON ANY 1604 COMPUTER

WITH ANY SOFTWARE.
THE 7090 (FORTRAN-2) VERSION OF TYME, STOP AND WIND WILL WORK ON

ANY 7090 WHICH IS FORTRAN-2 ADAPTED.
THE 7090 (FORTRAN-4) VERSION OF TYME AND TAD WILL ONLY WORK AT

THE COMPUTER CENTER AT K-25 (OAK RIDGE, TENNESSEE).

**% ANGUAGE COMPATIBILITY PROBLEMS*%*

THE CORE OF THE SYSTEM... ROUTINES TABSET, TABX, TERPT, BTERP,

IHUNTs IHUNT3, AND TERPI ARE WRITTEN IN BASIC FORTRAN AND ARE
COMPATIBLE WITH NEARLY ALL FORTRANS WITH ONE EXCEPTION. THE

FUNCTION SQRTF GCCURS IN BTERP WHICH MUST BE SQRT IN FORTRAN-IV.
WHEN ONE SEES THE STATEMENTS (THIS IS WRITTEN IN FORTRAN-2. THIS IS

WRITTEN IN FORTRAN-4.})}, ONE SHOULD BE AWARE THAT ALL THE FORTRAN-2
OR FORTRAN-4 ROUTINES USED IN THIS SYSTEM ARE FORTRAN-63 ADAPTABLE.

THERE ARE ALSO HAND CODED VERSIONS OF TERPT FOR THE 7090-FORTRAN 11,

7090-FORTRAN IV, AND 1604-FORTRAN 63. THESE, OF COURSE,
ARE SPECIAL TQ THE MACHINE. AT PRESENT, THEY DO NOT DO ANY ERROR

ﬁﬁﬁhﬁﬁﬁﬁhhﬁﬁﬁﬁﬁhﬁhﬁﬁﬁhﬁﬁhﬁhOﬁﬁnﬁhﬁﬁﬁﬁ}ﬁﬁﬁﬁﬁﬂﬂﬂﬁﬁﬁﬂhﬂﬁﬂhﬁﬂﬁﬂﬁﬂﬂ

CHECKINGy SO THAT ONE SHOULD FIRST CHECK HIS PROGRAM WITH THE
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€ COMPATIRLE FORTRAN TERPT, BEFORE USING THE HAND CODED VERSION.

EVENTUALLY WE PLAN TO ADD ERROR CHECKING TO THE HAND CODED VERSION.

|

**EACKNOWLEDGEMENT * %%

THE TERP SYSTEM EVOLVED OVER A LONG PERIOD OF TRIAL AND REVISION.
THE FIRST VERSION OF TERPT AND BTERP WAS WRITTEN BY DIXON BOGERT IN

1962.

!

ﬁ‘;ﬁﬁﬁﬁﬁﬁlﬁﬁﬁﬁ

P
i

MANY BUGS WERE DISCOVERED BY USERS WHO VOLUNTEERED TO USE THE
EARLY SYSTEMS. IN PARTICULAR, wE ARE INDEBTED TO JOHN WACHTER

ANC BOB PEELLE FOR FINDING MANY PROBLEMS AND MAKING SUGGESTIONS.
RETURN

END
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DEMONSTRATION OF THE USE OF INTERPOLATIVE RGUTINES

THIS IS THE FUORTRAN-4 VERSION OF MAIN.

OO O

DIMENSTON TLGG1(103),TLOG2(100),TSIN{100),TSINB(103)

(e Kql

DIMENSTON RANGE(106),E(40)4R{%0)

THESE TAPFE NUMS3FRS MUST RF CHANGED FOR YNUR NFEDS.

NIN=50

NOU=51
NPP=52

SET UP TABLE TLOG1 OF LOGLIO(X) WITH

DIMENSION

{100),

[ale IaXe

LFTTING X VALUES RANGE FROM .01 TO ID.

CALL TABSCT(.01,10.,100,K, TLOGTL]
X=.01

50 5 I=1,K
Y=ALOG(X)/2.302535093

CALL TABX(X,Y,T,TL0GIL}

TABLE IS NGd COMPLETED

X1=.0005
WRITE{NOU,900)

WRTTE{NUOU,901)
DO 10 1=1,3

X1=10.%*X1
XX=X1

DO 10 J=1,4
XX=2 4% XX

INTERPOLATE IN TABLE FOR LOGLO(XX)

OO0 O

YY=TERPT{XX,TLNGI)
Y=ALOG(XX)/2.302585093

DY=Y-YY
WRITE{NOU,902)XXsY4YY,DY

XX=10.
YY=TERPT(XX,TLOG)

Y=ALOG(XX)/2.302585093
DY=Y-YY

WRITE{NOU,902)XX,Y,YY,DY

OO0

SET UP TABLE OF EXPIO(X)

CALL TABSET(-2.,1.,103,K,TLOGT)
X==2.

DO 12 T=1,K
Y=10.%%X

12

CALL TABX(X,Y,I,TLOGI)

X1=,0005
WRITE(NOU,922)

WRITE(NOU,923)
DO 15 I=1,3

X1=10.%X1
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xv=x1

DO1H J=1y4
XY= ,%XX

C
o INTERPOLATE 2ACKwARIS IN TAxLE FOR LIGLO(XY)
c o e
YY=RTEAP (XX, TLOGL)
c _ R S
Y=ALODGIXX )/ 23229852483
NY=Y-YY
15 PRTTE(INOUZOI2IXX,Y,YY DY
AX=10. - T
YY=BTERD (XX, TILW1)
Y=ALOG(XX )/ 74332586293 B - T
SY=Y-YY
CELTRAN 19 G214, Y, YY 4 0¥
C
C SCT JP TASLE 0F LAG1I0X) USING LCG SPACTSG Fot ARSCISSA
o
CALL TAGSETUAL Y o0 L) 4 ALLGI TN ) 9100, K, TLOGZ
X=4L06(.01)
DT 20 1=14%
X=EXP(X)
Y=ALUGI{X)/2.2L7285°9%
20 CALL TASX(X,Y41,TLNG2)
< : 'y L0GZy R _
X1=.,0095%
WRITE(NOU, 9037
WRATTE(NSU, G901 )
G 30 1=1,3 o - o T
X1=104%X1
XX =X1
DO 30 J=1,4
XX=2 ¢ XXX
C
C ENTER TABLE HWITH LOAGIXXY, INTERPOLAT: FOR LOGIO(XX) -
o
- X2=ALOG(XX) T T
YY=TERPT({X?2,TL3G2)
C

Y=ALOG({XX)/ 243272505333

DY=Y-YY
ARTTEINOUSGZ2) XX, Y4 YY,NY

XX=10.
X?2=AL3G{10.)

YY=STERPT(X2,TLG?)
Y=ALJG(XX)/2.322585333

NY=Y-YY
ARITE(NNU,I02 )XYy Y, YY DY

C
C SFT UP TABLE OF SIN{X)
C
CALL TABSET(0es1.74100,K,TSIN)
X=0. B
NN 35 [=1,K
Y=SIN(X)
35 CALL TABX(X,Y,1,TSIN)
[

XX=-,1

ARITE(NDU,904)
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NRITE(NIY,9CH)

N5 as I=1,1%
AA=XX+al

THTHERPHLATE FOR SIN(XX)

OO O

YY=STERPTXX,TSIND

Y=SIN{LX)

DY=Y-=YY
AP TTRINGYyIN2) XX e Yy YY DY

XX==,1
ARTITE(NUGY,924)

ACTTE(NGY,911)
i 45 TI=1,148

XX=XX+.1

leNe kel

TRTFRPILATF F1X SIN{XX) USTNG AVERAGE OF TWwO PARABOLAS

YY=TEFP2{(XX,TSTIH)

Y=STHTXXY
NY=Y-YY

AT TE(N ]“,QCZj y-Xy Yy YY 9Dv

CSET JP VAONOTOW TG INCREASING TASLE OF SIN(X)

AL TAGSETO.,1.5,103,K, TSTNR)
X=(.

DG osr T=1,XK
Y=STn(X)

i~

CALL TA=X{X,Y, 1, TSINR)
ARTTE(NG, 6 )

S JTEINGU, 90 7))
XX==,1

DO 50 1=1,106
XX=XX+.1

INTERPOLATFE SACKWARDS FlUIR X FROM SIN({X)

OO O

Y=STN{XX)

X=RTERP (Y, TSTNS)

50

DA=A—XX
NRITE(NLUG9TB) Yy XX g Xy DX

AEITE(NU8996)
XX=—,1

ARITE(NGY,912)
DG 55 T=1,16

XX=XX+.1

o OO

INTERPOLATFE BATKWARDS FOR X FROM INTERPOLCATED SINTX]

Y=TERPT{XX,TSTNG)
X=RTERP{Y,TSTNA)

DX=X=XX

WRITE(NOULGOBYY, XX 9 Xy DX
WRITE(NOU,909)

WRTITE(NUU,910)
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X=-a1

D0 £0 [=1,18
X=X+.1

O

c
c

(@]

Y=C0S(X)

CALCULATE INTEGRAL OF SIN(X) FROM X Tn Pi/?

YY=TERPI{Xy1e57279635,TSIN

DY=Y-YY

60 WRITE(NGU,902) X,Y,YY,DY

X=0.
DO 65 1=1,100

65 TSINB(I)=X+.0156

NRITE(NOU,913)

INTERPOLATE 170,000 SINES TG DFMCNSTRATE SPEFN

CALL TYME(O,N)U)}

DN 70 1=1,100
DO 70 J=1,1000

70

Y=TERPT(TSING{T),TSIN)
ARITE(NOU,914)

CALL TYME(,N2Y)

OO

READ TN ENERGY-RANGFE TATLEL AND CONVERT To LG

READINING 915 {=(T),R{1),7=1,39)
SPRITE{NOU,921)

D8 I=1,37
WRITE(NUYLOLSIE(T ), R( 1)

FlD)=aLss(e(D))

PS5 ROII=AL2GIRUTY)

SET UP LAG-L{G  EMERGY=-RANGE TAZLE USING T2I0i ITNTEPPGLATINN

QOO0

T FINC THE ROTHNATES FoP CQUALLY SPACED AZSOTSSA VALUFS

CALL TABSET(ALUG{ T )LZALTG{TI R0 ), 104, K, 2 ALY
X=2LAG{ 1)

DO RS T=]1,K
Y=TERPUIX,F,%,32)

85 CALL TAnX{X,Y,1,2ANGE)

#RITE (NN, G16)
WRITE(NDU,217)

X=e5
XX=,25

70795 T=1,10
XX=2 o XX

NG a5 J=1+5
X=x+<X

TELoGh =X ) 10T, 20,

FRTFR TARLE wiT= LoG(ENERGY), TNTERDILATE ROV LG (RANGE),

ANT TALKE ANTI=LTG T GET PANGE

TOA/=ALNGIX)

Y=FEX2 (TERDTIX7 ,2ANGE))

CALCULATE DLOG{R) /200600 Fior TABLE AN CORVERT T DE/DR
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c
DEDR=X/(Y*TERPD(XZRANGE))
C
95 WRITF [NOU,918)X,Y,DEDR
100 WXITE(NOU,920)
[}
C PHUNCH 0OUT LJG-LOG ENERGY-RANGE TABLE COEFFICIENTS FO¥
C TNCOIRPORATION INTO A FAP SUBROUTINE
C
CALL SYS360(41BRNG,RANGE,NPP)
CALL EXIT
GO0 FURMAT(55H1 CALCULATE LOGIOT(.01,10.) N=100 )
901 FURMAT(55HD X LOG(X) TERPT (X} ERROR )
G602 FORMAT(F12.243F12.7)
G033 FORMAT(55H2 LOG10{(.019104) USING UNEQUAL SPACING N=100 )
SC4 FORVAT{H5H? CALCULATE SIN{O.,1.7) N=100 )
S05 FARMAT(55HO X SINCX) TERPT( X) ERROR )
506 FORMAT(55H2 TNTERPOLATE STN{O.,1.5) BACKWARDS N=100 L
GGT7 FORMAT(55H Y=SIN{X) X BRTERP{Y) ERROR )
C0% FORMAT(FL5.7,F7.24,2F12.7)
SCO FURMWAT(55H? CALCULATE INTEGRAL 0OF SIN{(X,P1/2.) N=100 )
S10 FORVYATIS5HO X INTEGRAL TERPT ERROR )
S1l1 FURMAT(E55H) X SINEX) TERP2(X) ERROR )
S12 FOURMAT(B5HC Y=TERPT(X) X BTERP{Y]} FRROR L
613 FOIRVAT(55H?Z DEMONSTRATE SPEED OF SUBROUTINE TERPT )
Sl4 FORAAT(55HT TERPT HAS CALCULATED 1000CO SINES )
Sl% FURMAT(FLIB.?,F23.5)
Slo FUARAAT(55H? LOGG-L0G INTERPOULATINN OF PROTON RANGES TN AL )
S17 FUrMAT{SSHCG ENERGY RANGE DE/DR )

G13 FORMAT(1IXF6.1,2(4XF7.3))
G139 FARMAT(EIX,E20.8)

TP FORMAT(IHO)
G21 FoORAAT( L2, 12X AHFNERGY y LSX5HRANGE )

S22 F RmAT(55H7 CALCULATE LOGIC FROM FXPONENTTAL  N=100
525 F R SATL554) Y LGGLY) RTERP(Y) ERROR

R
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SUBRDOUTINE TABSET (XLDJ4XUP,N,K,TROR)

[

c N=DIMENSION OF ARRAY

C K=NUMRER OF POINTS USED IN GENERATING TABLE(THE RELATIONSHIPS BETWEEN

C K AND N ARE THE FOLLIWING.)

C NUMBER OF PARAROLA = (N-7)/3

C K=2%{ NUMBER (}F PARAROLAS)+1

C K=2%{N=-71/3+1

o IF ONE WISHFS TQ USE FEXACTLY K DATA POINTS IN GENERATING THE TABLE,T,
C THE DIMENSION 4N, MUST BE = (3/2)%K+11/2 OR (3/2)%K+13/2 OR (3/2)1%K+15/2
C I.E. IF N = 154 OR 155 OR 156

C NUMBER NF PARABGLAS = (N=71/3 = 49 B
C NUMBER OF 9NINTS USED IN GENFRATING TABLE ,K, = 99

C THE REVERSE 1S TRUF({ IF ONE HAS Q9 DATA POINTS THEN THE DIMENSION OF 9T,
€ IS = (3/2)%K+11/2 AP (3/2)%K+13/2 OR (3/2)%K+15/2 = 154 QR 155 OR 156.)
C XLI-SMALLEST VALUE 0OF X '

, XUP—LARGEST VALUE 0OF X

C 1=503=-NAME SF A2RAY ONFE USES

C

C 1ST ERTRY T(l,1) = xLQ

€ 2ND ORTRY T(2,1) = 1./XDEL XOFL IS THE SPACING RETWFEEN PARABOLAS

C XOFL/2. IS THE SPACING RETWEFN POINTS

C 38D ENTRY T(3,1) = xup

C  4TH ENTRY T(1,2) = NUMRER 2F PARABOLAS OR (NUMBER fIF PANELS)

C  5TH ENTRY T(2,2) = TNNIC 1.E. -1. IF DECREASING, *1. IF INCREASING,

C 0 IF NOT MONNTONIC, TONIC IS SET IN TABX.
C  &6TH ENTRY T(3,2) = FXTHA SPACFE AVAILABLE TO ONE wHO WISHES T0O USE IT.

C

YIMENSTON Tanw(3,777)

NPARAR= (N=7)/3
A=NPARAE

TaAR{ L1, 1)=XL1;
TROB(2, 1)=A/(XUP=-XLD)

T3NB(3,1)=XxUP
T30R(1,2)=NPARAS

T8IR(242)=C.
TAOB(3,2) = 0.0

K=2%*NPARAR+]
RETURN

eND
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SUBROUTINE TABX (XsY,I,T)

Y IS THE VALUE OF THE FUNCTION AT THE ITH VALUE OF X.

I 1S THE RUNNING TNDEX FOR THE ITH VALUE OF X AND Y.
TABX COMPUTES THE VALUE OF THE I+1TH VALUE OF X WHICH

THE CALLING PROGRAM MAY USE TO GET THE NEXT VALUE OF Y.
T IS THE NAME OF THE TABLE WHICH IS BEING GENERATED.

ON THE FIRST CALL TO TABX, THE A COEFFICIENT 0OF THE FIRST PARABOLA IS

SET. T.E. TABLE(1,3) IS SET TO Y.

ON THE SECOND CALL TO TABX, THE VALUE OF Y, WHICH IS THE MIDPOINT
OF A PARABOLA, IS TEMPORARILY STORED IN TABLE(2,43) AND NO FURTHER

COEFFICIENT CALCULATION IS DONE.

CN THE THIRD CALL TO TABX, THE B AND C COEFFICIENTS OF THE FIRST
PARABOLA ARE COMPUTED AND STORED IN TYABLE(2,3) AND TABLE{3,3). THE

MONOTONOUSNESS AND WIGGLES ARE CHECKED, AND cRROR MESSAGES ISSUED
1F APPROPRIATE. THEN THE A COEFFICIENT OF THE NEXT PARABOLA IS SET.

I.E. TABLE(1,4) IS SET TO Y.

THE PROCEDURE OF THE SECOND AND THIRD CALL ARE THEN REPEATED
UNTIL ALL THE COEFFICIENTS HAVE BEEN GENERATED. AT THE CONCLUSION

THE A,8,AND C COEFFICIENTS WILL HAVE BEEN GENERATED FOR NPARABS,
AND THE A COEFFICIENT ONLY GENERATED FOR THE LAST.

kX W]GGLFx%%

WIGGLES ARE A PFCULIARITY OF THE TERP SYSTEM WHICH HAVE CAUSED
MORE TROUBLE THAN ANYTHING ELSE. INDFEND, IT IS HARD T0O CONCEIVE

OF ANY INTERPOLATION SYSTEM WHICH IS FREE FROM WIGGLE PROBLEMS.
A WIGGLE IS DEFINED AS A CHANGE IN THE SIGN OF THE SLOPE WITHIN A

PARABOLA I.F. THE LAST PARABOLA IN FIG. 1. WOULD HAVE A WIGGLE. ) T
SOMETIMES THE WIGGLES ARE DUE TO A POOR CHNICE IN SETTING UP THE

TABLE OR A BAD POINT [N THE INPUT DATA. SOMETIMES THE WIGGLES ARE
PERFECTLY LEGITIMATE AND ARE HARD TO REMOVE. SOME CASES THAT MAY

RESULT IN WIGGLES ARE ...

WHEN A FUNCTION IS GENERALLY MONOTONIC, BUT TWN ADJACENT POINTS ARE
EQUAL. THE ONLY WAY TO PUT A SMOGTH CURVE THROUGH THE TWO EQUAL POINTS IS

TC HAVE A WIGGLE.

WHEN ONE HAS A FUNCTION THAT IS DECREASING. TIF THE DECREASE
BFCOMES TNO RAPID, THEN A WIGGLE IS LIKELY. FOR EXAMPLE, IN SETTING

JP A TABLE OF THE GAUSSTAN FUNCTICN, A WIGGLE IS LIKELY TO OCCUR
FOR A VALUFE OF X ARNUT 4 TO 6 STANDARND DEVIATIONS, UNLESS THE WIDTH

OF THE PARABGLAS (XDEL) IS TAKEN VERY SMALL.

THE EFFECT OF WIGGLES ON THE ACCURACY OF INTERPOLATION TS NOT AS
SERIQUS AS SOME NF THEIR MORE SURTLE CONSEQUENCES. FOR EXAMPLE, IF ONE

SETS UP A TABLE FOR THF GAUSSIAN FUNCTION, ALL THE INPUT POINTS
wILL BF POSITIVE, BUT IT IS PNSSIALE THAT SOMr PARABOLA MAY

G NEGATIVE DUR TO A WIGGLE. IF THE PROGRAM EXPECTS POSITIVE VALUES
FOR ALL X, THFEN INE MAY GET AN ERROR FOR THE SAORT OF A NEGATIVE NUMBER,

FTC. FUTHFRMSRF, WHEN ONE INTERGRATES A POSITIVE FUNCTION FROM O TO C,
DONE _EXPECTS TO GEY A MONOTONIC INCREASING FUNCTION. BUT DUE TO A WIGGLF

ﬁﬁﬁﬁﬁﬁﬁﬁ(‘iﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁ("ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁ

THE RESULT MAY NJT BE STRICTLY INCREASING, SO THAT IF ONE TRIES 7O
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FUNCTION TERPU(XsXXsYoN)

UNEQUAL INTERVAL PARABOLA INTERPGOLATION.

FUNCTION TERPU INTERPOLATES BETWEEN THREE POINTS WITH A PARABOLA,
AND RETURNS THE VALUE FOR A SPECIFIED VALUE X.

N

THE NUMBER OF POINTS JN THE ARRAYS Y AND XXe.

X = VALUE AT WHICH INTERPOLATION IS TQ BE DONE.

Y IS THE ARRAY WHICH CONTAINS THE POINTS WHICH ONE WANTS TQO INTERPOLATE

BETWEEN. THEY MUST BE IN INCREASING ORDER.

XX IS THE ARRAY WHICH CONTAINS THE X COORDINATES OF THE POINTS IN
THE Y ARRAY. THEY MUST BE EITHER STRICTLY INCREASING OR DECREASING.

OTHERWISE A MESSAGE WILL BE ISSUED FROM IHUNT.

THIS ROUTINE IS AN AUXILLIARY ROUTINE WHICH HAS NOTHING TO DO
WITH THE SETTING UP OF PARABOLAS BY THE TERP SYSTEM. ONE USES IT

IF¥ ONE HAS SOME DATA AT UNEVENLY SPACED VALUES OF X, AND WISHES TO
CONVERT THIS DATA INTO EQUALLY SPACED DATA FQR USE IN SETTING uP

oo ool opopbhoboalkobo

THE REGULAR TABLES.

DIMENSION XX(777)+Y(777)
I=THUNT{ XX¢NsX)

IF{1)10.,10,20

C
Cc THE FOLLOWING TTRACE ISSUES AN ERROR MESSAGE IF THE VALUE X IS NOT
C WITHIN THE LIMITS OF THE XX ARRAY.
c
10 IF{X~C.9999*XX(1))18,11,411
11 IF{X-1.0001%XX{N ))19,19,18
18 CALL TTRACE(4H XeXe4HN INJ4HTRPU)
19 IF {X-XX(1))30+30,40
30 TERPU=Y(1)
RETURN
40 TERPU=Y(N)
RETURN
20 IF(I-{N-11)21,22,22
21 I=1
GG 710 23
22 I=N-1
23 1F(1-2)24.25,25
24 =2
GG T0_26
25 1=1
C
C THE FOLLOWING FORMULA IS THE STANDARD LARGRANGIAN INTERPOLATION
[ FORMULA FOR INTERPOLATING BETWEEN THREE POINTS BY MEANS OF A PARABOLA.
c
26 TERPU=Y(I-1)*(X=-XX{I ))*{(X-XX{I+1))}/Z{XX{I-LD-XX(I 1)/
LIXX{I-1)1=-XX(I+1))
2 +YLT PR {X-XXAT-1 ) ) *(X=XX(I+1))/7EXX4T )=-XX(I-1))/
3(XX(I  )-XX{I+1))
4 FY(IH L) *(X-XX{T=L) b {X=XX{D D))/ {XXEI+1)=XX(I-1))/
S5(XX{TI+1)-XX{I 1))
RETURN

END
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YSE ATERD (N ThF RESULTANMT FUNCTICUN, ONE WILL OBTAIN A .NOT. MONOTONIC

R 0K

MESSAGE .

T OR0ET T 7 Ao AT WIGKLFS,

TASX MAKES A CHECK FOR WIGGLES AND TSSUES

CONCRETE [XAWPLF OF COFFFICIENT CALCULATION IN COMMENTS OF TERPT.

DIATNSTICN T(3,777)

C

C

C

C

C A WARNTNG MESSAGE, TF YOU GFT WIGGLE WARNING, YU SHOULD CHECK YO SEE
C IF ANY DISASTERIGUS CONSEQUENCES WTILL RESULT.

C

C IST ENTRY T(1l,1) = ¥LD

C 2ZND ENTRY T(2,1) = 1,./XDEL XxNDEL IS THE SPACING RETWEEN PARABOLAS

C XOFL/2. 18 142 SPACING PFTIWEFN POINTS

C  3RD ENMNTRY T(3,1) = XuUP

C 41+ SNTRY T(1,72) = NUMRER OF PAPABOLAS NR (NUMBER TF PANFLS)

C 5Tt ENTRY TU(2,2) = TINIC T.F, —1o IF DECRFASING, +1., IF INCREASING,
C ’ ' F N AN TH Ty L

L 6TIH FNTRY T(3,2) = EXTRA SPACF AVAILABLF TO ONE wH(O WISHES TO USE 1IT.
C

C

C

TF{I-1712,1,7
IFlI=-2%(1/72)Y)2",10,20

T{1,3)=Y

CHECK = 1.7

Gy TO AN
K=([+1)/2+?

T{2,K}=Y

TINIC = T(2,2)

GG TC 3%
J=1/72+2

n2=v
“"\):T(lyJ)

H1=T(2,J)
T(2yJ)=4s )% (H]L—H))-—H2+HO

T(3,J)=H2-HO=-T{2,J)
T(1,J+1)=H?

24

TF(CHECK) 24, 79,74
[TF(H1I-HO) 2%, 301,40

7

31

TF(H2-H1)31, 79,32
[FITONIC) 79,425,306

32
25

TE(TONTICI 36,41, 79
IF(TONIC)I27,26,36

76

27

T(2,2) = -1.0
TE(H2=H1}T79,79,36h

&n
41

IF(TONIC)35H,41,47
T(2,2) = +1.°

42
72

TF{H?=HTT 364 79,79
LYD=T(2,J)

DYI=T(2,J1+2.%T7(2,J)
ITF(DYD)BN, 867,37

a0
82

TF{DY1)RR, 83,35
ITF{DY1) 836,288,153

86

CALL TTRACF{4HXVAL X, 4HWTGL , 4HTABX]
GJ TO 8’8

36

T(2,2)1=0.0
CHECK = 0.0

88

A=]
X=T{1,1)1+A/T(2,1)/2.

101

RETURN
END
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FUNCTINON TE<2T (X, T)
C
c GRAPH SHIWING TYPICAL PA2ARALA USED TN Tr2d SYSTH
- RO A A . .
C ?2-1 *
[ T . -
C 1
e T
C 1
T I o
C 1-1 *
C 1 o T
C 1
T T

1

. 166—% B
c-1
o] ) 1.0

IN THIS CASE /-%70 §7) ONE MIGHT By FOUAL T TuE INTFRVAL ONF—-HUNDRETH,

1
T

HIS 09£S MuT “ATTER STNCE THE COTFFICICNTS ARES TALCJLATED wWITH

HIS INTERVAL FVERY TIME,

w

F

HEN ONEOASKS FOx A VALNFE OF X TR PROGEAM ACTHALLY USES THIS 7O

IND WHfERE THE COFFFICTFNTS ARF ST2RED,

FIND THE VALY OF Y AT X = ,n06  wiiCH 1S 1/7 ©F XDFL.

FORMULAS Fie3 TAaX CALCULATE THF FOFFFTICTFNTS,

HO = L, 16h6

HL = 1.0

H? = 2.0

A = J1606h

B = 1.5

C = 43333 N

Ay By AND C CUORRESPOND TO THE FORMUILA Y = A+5%x+(0%X%x2,
Ce

USING XDEL = .51 AND XLDY = O WE STFP THROUSL= THE PROGRAM,
I = 005-0./.21 = .5

.5 SATISFIES THE (NNDITINNG UF THE Two TF STATFAINTS 30 wWF CONTINOF,
1 =12 N=,5

A= 1 0 = 0 -

Fo= 7-A .5 = 5=,

IT = 3%] ¢ = 3%x0

TERPT = T(II+7)4F&(T(IT+8)+F*T(11+9))

SINCE 11 = O wr HAVE THF 7TH, 8TH, AND 2TH FLTMFNTS CF THE ARPAY TRHRMR,

THEREFORF A, 4, AND C CORPESPOND TO OUYRS.

TERPT = .160656+1.5%,5+4.3333%[,5)1F*%7 = 1.0 AHAT N0 YT KNGW THAT TS5 7R

ANSWER, AND THAT IS RIGHT, IF TEF GRAPH IS

IF X IS OUTSTOF THE LIMITS (XL, XHPY THEN AN EPROR TS GIVEN.

157

ENTRY T(1l,1) XL

2ND

ENTRY T(2,1)

XDEL/2. IS THE SPACTING BETWEFN POINTS

m

1./XDEL XOFL IS THE SPACTING RELTWEEN PARABILAS

3RO

FNTRY T(3,1) xup

G IF NOT MINJITONIC, TONIC IS SET IN TARX.

4TH ENTRY T{1,2) = NUMRER OF PARABNLAS 2R ({MUMRER 0F PANELS)
5TH ENTRY T(2,7) = TONIC T.0. -1« I¥ DECREASING, +1. IF INCRFASING,

s lsXz [zEslzXs aXa aEsizkalaXs [aXs [aXziake [aXnlsXain ks 2 XslsXn e e (s EalsEe (ake (e X Fa Vs ke N

6TH

ENTRY T{(3,2)

H

EXTRA SPACE AVATLARLE TO ONE wHOQ &ISHES TO USF IT.
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DIMENSTON T(T777)
7 = (X=T(L))XT(?)

TF (2) 180,1C,1C
1C IF (7 = T{4)) 2G9112,110 . B
201 = 1
L=1
F=/-A
24 11 = %1
30 TrePl = T(II+T)+F=(T(TI+M)+F%T(11+9))
SETURN N L
160 IF (2 = (~laE-5)) 1Ci,1C1,102
101 CALL TTRACF(411 Xy XKyp4H TS y4HTRPT) )
Y 7 = .0
G T0 20
e Ir (Z = (T(4a4)+1eF—A)) 112,112,111
111 CALL TTRACE(4H X9 Xy 4HoTR .3 4HTRPT) )
112 [ = 7-1.
F =1,
5 TQ 24 - T -
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FUNCTION TERPD {X,T)

o
C TERPD CALCULATES THE DERIVATIVE 0OF THE PARARDOLA AT THE SPECIFIED VALUE
c AN vAativ AR e
o X 1S THE VALUE AT wHICH ONE WISHES THE DFRIVATIVE.
C T 1S THE NAME OF THE ARRAY ONFE USFS. ST -
C
T Y = A+BEX+(C%X%%p, THEREFMRF
c DY/NDX = B+2%CkX.
- . —
C 1ST ENTRY T(1ls1) = XLO
€ 2ND ENTRY T{Z,1I7 = 1./XDEL XOEL IS THF SPACING RITWEEN PARABOLAS
o XODEL/2. IS THE SPACING RETWEREN POINTS
C 3KD FNTRY T{3,17 = XUP
C 4TH ENTRY T(1,2) = NUMBER NF PARABOLAS 12 (NUMBFR AF PANFLS)
€ 5Tm ENTRY T{(2,7) = TONIC [.F. =1, IF DFCRFASING, ¥I. TF INCRFASTING, T
o 9 IF ®IT MONOTONIC, TONIC IS SET IN TABYX,
C 6TH ENTRY T{3,2) = EXTRA SPACE AVATLARLE TN ONF RA WISHFS TO USE IT.
C
DIMENSION T(777)
Z = (X=T(1))*T(2)
TF (2) I127,10,1C
10 IF (72 — T(4)) 234112,110
20 1 = Z
A=1
F=i-A
24 11 = 3%]
30 TERPD =(T(II¥8)+20%T(IT+3)5FVET(7) T
RETURN
c _
C THIS SECTIGN 1S ENTERFH [F THE VALUE OF X IS DUTSIDF THE
C [INTERVAL F20m XLT TG XUP. TF TT TS VERIY NEAR T T4HF LIMITS
C (SITHIN L.C £-7 OF XDEL)y THEEN TT IS ASSUAED Tv 2F EXACTLY ON THE EDGE,
o ANU THF COMDOTATION PROCEENS. T
o
C AUTTIF IT 15 FURTHFR FROM THE FRGFS, THEN A TToarF MESSAGE 1S
C [SSUED, AND THE VALUE AT THE NFAREST EDAE IS D¢ THRNED.
C
10C IF (7 = (=1.5=5)) 101,101,102
101 CALUL TTRACE (4 Xy X 4P, TS 4w iTRPY) -
102 7 = n.0
T 6770 20 B T o o
11C 15 (7 - (T(a)+1.8=6)) 112,112,111
1L CALL TTRAGE(AW Xe X, aH, T o5 6HTRPT)

112
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FUNCTIIN TERPI(A,B,TB0B)

A IS THE LCWER LIMIT OF INTEGRATICN.

8 IS THE UPPER LIMIT OF INTEGRATION.
TBOUB IS THE ARRAY ONE USES.

FIRSY THE LIMITS 4RFE INTERCHANGED IF 8

THE FUNCTION TERPI INTEGRATES BETWEEN THE LIMITS A AND B.
THE DG LOOP CALCULATES THE INTEGRAL OF ALL THE PARABOLAS INCLUDEL

BRETWEFN A AND 8. THEN THE FRACTIGNS OF A PARABOLA AT BOTH ENDS
(IF ANY) ARF INTEGRATED, AND TERPI RETURNS THE TOTAL INTEGRAL.

AN ERRIR MESSAGE IS ISSUED RY TTRACE IF A OR B ARE OUYSIDE THE

INTFRVAL FRUOM XLO TO XUP.

1ST ENTRY T{1l,1) = XLO

2ND ENTRY T(2,1) = 1./XDEL XDFL IS THE SPACING BETWEEN PARABOLAS -
XUEL/2. 1S THE SPACING BETWEEN POINTS

3k ENTRY T(3,1) = XUP

411 ENTRY T{1,2) = NUASER OF PARABOLAS OR (NUMBER OF PANELS)

5TH ENTRY T{2,2) = TONIC TeE. —1. IF DECREASING, +1. IF INCREASING,

0 IF NOT MONQTONIC, TONIC IS SET IN TABX.

O OO OO OO OO OO O[O OO OO OO OO O

6T

ENTRY T(3,2) = EXTRA SPACE AVAILABLE TO ONE wWwHD WISHES TO USE IT.

DIMENSTON TEOR(3,777)
XL=A

Xt=0

S=1.

LF(RA=A)2444h
Xt=A

XL =%
S=-1l.

Gu TO 6
TrePI=2,

G5 TO 101
SUM=0,

71=1et (XL =TE3(1,1))%TH0B(2,1)
22=1e+{ XU =Ted3{1,1))*TROB{2,1)

11=71
12=72

IFCIL) 345,17
TE(xL=T03(1 9 1)+1 oF=a/T3N8(2,1))G,49,11

CALL TTRACE(4H Ay XLy4FeTSay&HTRPT)
/1=1.¢

I1=1
u=1>

Te( 3 —T8NR(142)-1.120,12,12
IF(XU=-T213(3,1)-1.E-6/TH0B(2,1)115,13,13

CALL TT<ACEL 441 FagXUebH TR 4y 4HTRPT)
[ 2=T403(1,2)+1 .0

12=72
a=12

Ii-d{ S =72130,25,180
j2=12-1

w=T11
ird A —-21140,45,10C0

w=T1
/=71-W

Suw= =T HOR( 1y T142)47%(TA0R(2,1142)/2.+7%TR08(3,11+42)/3.))
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45 TF{12-11)100,75,50

50 L3OP=12~-1
ne 60 I1=11,L00P

SUM=SUMTRUOB 3,1+ 21 /73 .+ . 5%TRURTZ, T+ 2T+ TROB{L, [+2)
60 COUNTINUF

75 RETA=T?
1=12-3FTA

SUM=SUM+Z%=(TROR (L, 1242 )+7*(TBOR(2,12+42)/2.+Z%T308(3,172+21/73.})
80 TERPI=S®SUM/TROB(2,1)

G TOo 101
100 CALL TTRACE(4H Ay XL y&4HLURKy4HTRPT)

101 RETURN
END
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FUNCTION BTERP(Y;T)

[aNe

THE FUNCTION BTERP IS USED FOR BACKWARD INTERPOLATION. THE
SUBROUTINE IS ENTERED WITH A Y VALUE AND AN ARKAY, T. THONT3 —

C IS CALLED ON TO FIND THE PARABOLA WHICH CORRESPONDS TO THE

C EXPLICIT VALUE OF Y. THE VALUATION GF X IS PERFORMED BY ONE OF
TWO FORMULAS. T.Ee IF 4. %AXC¥/B¥%2 LT. 0.05 THEN THE SERIES
EXPANSTON OF X = —(A7BV*(2.7Z7%(I.=SQRT{I.=Z)7 IS USED 4 WHERE

Z EQUALS 4.%A%(C/B**2,
IF 4.¥A%(C/B*%¥2 .GT. 0.05 THEN THE RATIONALTZED FORM OF THE
QUADRATIC EQUATION IS USED. IeEe X = -2.%A/(B+/-SQRT(B**2-4 . %A%(C)}.
THE SIGN OF THE TERM(SQRT(B¥¥2-4.%A*C)VIS DETERMINED BY THE SIGN
OF THE SLOPE WHICH IS GIVEN B8Y THE MONOTONOUSNESS OF THE DATA POINTS.
THEREFORE 10 Co8TATIN THE CORRECT VALUE OF X (THERE ARE TWO ROOTS)
WE USE THIS MODIFIED FORM OF THE EQUATION.
[.E. X = -2.%¥A/(B+TONIC*SQRT{B**¥2-4,%A%(C))
THE SERIES EXPANSION IS USED WHERE IT CONVERGES (-.05 «GT. Y «LT. .05),
BECAUSE IT IS FASTER.

TF THE DATA POINTS ARE NOT MONOTONTC THEN BTERP WILL NOT WORK.

1ST ENTRY T{1,1)
2ND ENTRY T({2,1)
XDEL/2. IS TH
3RD ENTRY T{3,1)
4TH ENTRY T{I,2)
S5TH ENTRY T(2,2)

XLC
1./XDEL XDEL IS THE SPACING BETWEEN PARABOLAS
SPACING BRETWEEN POINTS T
xXup
NUMBER OF PARABOLAS DR {NUMRER OF PANELS)
TONIC lefe -1o IF DECREASING, +1. IF INCREASING,

0 TF NOT MONJTONTC, TONIC TS SET IN TABX.
6TH ENTRY T(3,2) = EXTRA SPACE AVAILARLE TO ONE wHGO WISHES TO USE IT.

iowpnompnow

QOO OO OO OO OGO OO OO OO0

DIMUNSTON T(3,777)
TONIC = T{(2,2)
I[F (TONIC)2C,90,2C
20 NN = T{(1,2)
I = THUNT3(T(1,3),NN+1,Y}
IF{T)60,110,23 S T
C I = NN+1 ONLY JF Y = YLAST
23 TF({T-(NN+1J)40,24,110
24 IF(TONIC)?25,110,26
25 BTERP = T(1,1) B o o T T
GO 70O 38
26 BTERP = T(3,1) o ' ) B o -
63 TO A8
C EVERYTHING OK HERE, GBTATIN A, B, AND C COEFFICTIENTS, AND BACKWARD
C INTERPOLATE,
4G A TEL,1+2)-Y
T(2,1+2)
T{3,1+2) T -
IF(8)45,55,45
45 7 = 4.%¥ARC/BFERY
TF{Z2%%2-,0025)50450+55
50 FRAC = —(A/3)*{1.+Z%{25+7* [ 125+ZF(.078125+7*1.05463875)17171)
GO TO 56

O &

TAIS IS A FORTRAN FOUR FUNCTION.

OO O

55 FRAC = —2.%A/(3+TONIC*SQRT (B*%2—4 ,%A%C))
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G TO RR

) 56 FIML = T-1_ o
STERD = T(1, ) +(FIMI$FRAC)/T(2,1) -
Re BTN
C TOTS SFCTI10Y FATERED FI5 FIXING OF FRRNORS,
60 YFIRST = T(1,3)
T YLAST = T(1,M8+3) o
TEITONIC )AL, L 17, »?
TST YU = YUAST B T )
YUP = YFIRST
510 63
62 YLG = YFIRST
YUP = YLAST
62 IF(Y=YUP)94,11,100 B
C 1€ TGNIC = 6, [SSUF MESSAGE AND SET RTFRP = XLN.
939G CALL TTRACE(AH TONIC,TONTCy6Ho N MON,AHATERP )
RTERD = T{(]1,1)
6O TO 3R
C
C IF Y LESS THAN YL}, CHECK TO SEE HOW BADLY. IF BAD ISSUE MESSAGE.
C SET BTERP = XL'WITF TONIC = +1.)
C GTERP = XUP(IF TONIC = ~1.)
C
G4 TEIY—(.4990C0 2Y[)))95,G6,064
795 TAlLL TTRACF (4 YaY34E, TS, ,4HRTRP)
96 IF(TUNICIGT,117,98
97 BTEwD = T{3,1)
G7OTi) 52
95 RTIEPP = T(1l, 1)
51 T 28
[ I[F Y GPEATER THAN YUP CUFGK T4 SFT IF Y 1S CLOSE TO YUP. IF NOT JSSUE
C 4FSSAGE . SET STERP = XLO(IF TONIC = -1.)
C STERP = XUP(IF TONIC = +1.)
C
160 TF(Y=(1.00C0"1 *YJP))101,101,102
102 CALL TTRACE(4N YaYy4HTHB o 4HRTRP)
101 IF(TONTC)ILC 2,110,104
163 RTE2P = T(1,1)
Gl TO 3R T
104 BTERP = T(3,1)
Gi: 10 88
C OME CANNDT GET HERE ., WE HOPE.
110 CALL TTRACH{4H Yy Yy 4HLURK 4HRTRP)

tND
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FUNMCTION THUNT (E4N,X)

£ IS THE ARRAY OF N DATA POINTS, WHICH MUST 3E EITHER STRICTLY

INCREASING R DECREASING (MONOTONIC).

THUNT SEARCHES THE ARRAY E BY BINARY SECTION IN ORDER TO FIND
THFE CLOSEST MATCH BETWEEN X AND THE VALUES IN THE ARRAY E.

THE VALUE RETURNFED IS THE PGSITION IN THF ARRAY OF THE LAST
POINT IN THE ARRAY WHICH IS SMALLER OR LARGER THAN X, DEPENDING

UPON WHETHER THE TABLE IS MONOTONIC INCREASING OR DECREASING
RESPECTIVELY. 1HUNT IS USED BY TERPU.

THIS ROUTINE COMPARES X WITH E(1)4F(2)+...E(N) AND RETURNS A

VALUE FOR THUNT

O OO OO OO OO OO GO O, O

IF X IS OUTSTOE THE INTERVAL FROM (£(1),E(N}, THEN IHUNT = -1,

DIMENSICN E(T777)
IF(E(N)-E(1))1,200,2

S=-1.
G T0 5

S=1.
TF{S*(Xx-E{1)))2C,30,1C

19
25

TF(S®E(X=E(N)))43,25,20
IHUNT=N

30

GO 70O 101
THUNT=1

40

GG TO 101
[LO=1

[uP=N
DO 99 K=1,16

M={ILO+TUP)/2
IF(S*(X-E(4)))50,80,46C

TUP=M
IF(1UP-IL0O-1)100, 80,95

50

ILO=M
IF(IUP-TLO-1)1CCy 70,499

99
70

CONTINUE
THUNT=M

80

GO TOo 101
THUNT=M-1

100

GG TO 101
CALL TTRACE{4H ARG, X, 4HLURK,4HIHNT)

200

GO TO 20
CALL TTRACE(4H ELG,E(1)44H=FEUP,4HIHNT)

20
101

IHUNT=-1
RETURN

END
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FUNCTINON IHUNT2(F 4yN,yY)

F IS THE ARRAY UNE USES.

N IS THE NuIMBER 5F POINTS IN THE TATLE.
Y IS THE VALUF O8N THE CROINATE AXIS WHICR Cre?ESPOANDS T THF

NUYBFR OF SOWF DARAAOLA. B S

TRUNT R onFS TYagTLy 108 SAMF &S 17087, XP(L0T T5A7 17 LOLKS AT
CHLY FVERY THATkD SL=MENT IM THE ARSAY STARTING WITH4 THD FIRST.

THTS TS USED oV STFERP 1O SEARCU THRTORH A TASLF F PARAROLA T
CORFFFICTIENTS, SINCE SVERY TRIRD (COLFFICTIENT IS THiD VALUE OF

Y AT THE AEGINNING OF A PARARTLA, THIS LOCATES THI SARARTLA
NUMBER WHICH CUGRRESPAONDS T X = 2 SPECIFTIED YALLUZ OF Y,

187

1l

FNTRY T{(1l,1) XL

2ND

ENTRY T{?2,1)
XUFL/?2. IS TH

1.7XD%L0 YOFL TS THF SPATTNT PETWHREN PARARQDLAS
SPACING LETWEFREN POINTS

3RU
4TH

Xipe o
NUMHER OF PAQARGLAS 10 {NUMRER TF PANELS)

ENTRY T(3,1}
ENTRY T{1,2)

51TH

o onpimowm

ENTRY T{2,7] TONTC TeFo =1. TF OFCFEASTE, +#1T. TF TNCRFASTRG,

N TR NMAT MANATONIC, TONTC IS SET IN TA3X,

aXeiele leleleNa Isie IoNe fale fole oo InNe FoNe

6TH

ENTRY T(3,2)

EXTRA SPACF AVATLATLE TN ONT wW0 ~ISHFS TO USF IT.

DIMENSTCN E(3,777)
X =Y

THIE(L,N)=F(1,1))1,207,2
S=-1.

Gu TO S
S=1.

THE(S*(X=-F(1,1)))23,32,10
IF{S*¥{X-FE(1,4)))40,25,20

N -
O N

THUNT 2=N
67 TN 101

THUNT3=1
67 TO 101

40

ILo=1
TUP=N

D0 96 K=1,1¢6
M={ILN+IUP) /2

50

TFIS®(X=F(1, 211150, 80450
1UP=M

IF(TUP-TILO-1)1C0,80,99
ILU=M

99

IF{TUP-TLO-171 109, 75,95
CONT INUE

70

THUNT 3=M
G2 TO 101

80

IHUNT3=M-1
GJ 70 101

19¢

CALL TTRACE(4H ARG Xy&HALURK, &HTHT3)
GO TO 20

260
20

CALL TTRACE(4H FLU,E(1,1),4H=FUP,4HTHTI]
ITHUNT3=-1

101

KETURN
END
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FUNCTT N TFeP2(X,TAR)

XIS THE vALUE AT WHICH ONt WANTS AN INTERPOLATED VALUE OF Y.

1300y 1S THO ARKAY ONE USES.

TEeP2 [S SHeT OF AM ANACRONTSM wHICH MAY PROVE USEFUL. IT HAS THE
Sa PUKRDSDSE AS TER?2T, EXCFPT IT IS SOMFWHAT MORE ACCURATE AT THE

NGNS E R MUCH LONGER EXECUTION TIME.

1T 15 GASER 4 THE PRINCIPLE THAT OME CAN DG A PARABOLIC INTERPOLATION

Y O USIaf Twi: SIFFERENT SFTS OF THREF POINTS. THUS TERP2 IN EFFECT

0t S THC PARASCLA INTERPCLATIONS USING FACH PGSSIBLE SET, AND THEN

(ETHRNS THF AVERAGE OF TrHE TWh. THIS SYMMETRICAL TREATMENT GIVES

FOUAL CONSIDERATINN TO FVERY DATA PCINT (£XCEPT THE END ONES).
AT THE ENDS, TRE RESULT IS THE SAMF AS TERPT.

[l

T o&nary T{1,1)

XL

N[
s

enTaY T(2,1)
YiSEL/2. 1S THL SPACING AFTWEEN PIINTS

1./XJkL XxNDEL IS THE SPACING ACTWEEN PARABOLAS

B

JOENTRY T(3,1)
4TH £5TRY T{(1,?)

xye
NUMBER F PARABILAS R (NUMRER OF PANELS)

[[TH I

5T+

FNTRY T(Z2,7) = TNNIC  T.E. —1. IF OFCREASING, +1. IF INCREASING,

0. IF NOT MONJTONIC, TONIC IS SET IN TABX.

OO OO OO O OO OfC OO OO GO OO OO O

6TH £NTRY T(3,2) = CXTRA SPACF AVAILARLE TC ONE wHO WISHES TO USE IT.

DIME ASIIN TABR( 771 4C(T)y 1LO) 234 0102
9N 4 1=147 234 0103
4 C(I)=TAas(]) 234 H1C4
WPREA=C(4) 234 0105
CUR)I=TAS(2HNPRASG+T) S 234 0106
J=(X=C(1))=C(2) 234 0107
2¢ 11=7 234 0108
Fi=11 234 0110
F=2,0%(7-F1) T 234 0111
2 1=3%11+4 234 0109
5] 34 K = 1,9 - B
T(K)=TAZ(]) 234 0115
34 1=1+1 234 0116
TF(Z~uR)C80, 064,04 234 0112
24 1r(7-(C(a)-.5))130, 100,100 T
3¢ 1F (F = 1.3) 29243
C PII~T IS IN LeFT HALF 1iF PARARQOLA - ““ 234 0118
C 234 0119
? a=F 234 0120
YMI=T (1) +.5%T(2)+.,26%T(3) 234 0121
YOo=T(4) 234 0122
YI=T{4)+.5%T(5)+,25%T(4) 234 0123
Y2=T(7) 234 0124
G TO 80 234 0125
C PIIAT 1S IN RIGHT HALF OF PARARBOLA 234 0126
C 234 0127
2 N=F-1.0 234 0128
YM1=T(4) 234 0129
YO=T({4)+.5%T(5)+.25%T(6) 234 0139
Y1=T(7) 234 0131
Y2=T(T)+.5%T(2)+.25%T(9) 234 0132
50 TERP2 = YO + .25%Q%(~{YML+Y2)-3.%Y0+5.%Y]1 + Q¥((YM1+Y2)-Y0-Y1))
56 RETURN 234 0137
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C THIS SECTION IS ENTERED FOF FURTHER MHECKING IF POINT NFAR EDGES 234 0059
¢ 234 0060
C  CHECK FOR POINT... IN 1ST HALF PARABOLA DR BELAW XLN 234 C0AY
90 IF (Z7 91,94,95
91 IFf (Z - (=1.E-6)) 92,93,¢63
92 CALL TTRACE(ZH Xy CUII+Z/7C{2T,4H. TS 4HTRP?) T
93 Z = Q.
G40 TO 20 -
94 CONTINUE
95 Q9 = F
YO=T(4) 234 0NER
YI=T(a)+ . 5%T{5)1+,25%T(6) 7234 ONA37
Y2=7(7) 234 0NN
YM] = 3.%YC - 3.%Y1 + Y2 234 7071
GO TO S0 234 DOTY
C CHECK FOR POINT... TN [AST HATF PARARGLE TR ARQOVF XIJP 734 N0y o

C IF POINT AT MR SLIGHLY OVFR UPPER ENDGE, REDUCE T JUST 3ELIW

o] [F POTNT TOO FAR ASQOVE EDGE, TISSUE FESSAGF AND FCoICFE 10 JUST BELOW.

100 IF {7 - C(4)) 104,103,10]

101 IF (7 - [C{ar+1l.E-€)) 103,103,172 T

102 CALL TTRACE(4H XoCULI+7/C{2),4H. T o yeHTRP2)

103 7 = 499599993 * ((4)
G:) TO 20

104 v = F - 1.0
YM] = T{4) 234 0089
Yid = T{4) + .5%T(B) + 75%T(8) 234 °0ET
Yl = 7(7) 234 0082
Y2 = 3.%Y1 — 3.%Y) + YM] 234 DARR

GO TO S0 234 NO0R4

END 234 MAa”
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SUBROUTINE TTRACE(VAR,VAL,TYP,SUB)

THIS IS FORTRAN FOUR VERSION OF TERP SYSTEM

+TR. MEANS TOO B8IG.

.TS. MEANS TOO SMALL.
+NJMON  MEANS NOT MONOTONIC.

LURK MFANS THE IMPOSSIBLE OCCURED IN A ROUTINE. { WE HUPE YUU NEVER
SEE THIS MESSAGE )

ELT = X.XXXXE-XX = EUP MEANS THAT THE TABLE OF DATA PUINTS USED
AY [HUNT AND TERPU TS NOT MONOTONIC AND CANNOT BE USED BY TERP SYSTEM,.

oo oo d<err)n<ﬁrﬂrsn

.N.IN. WVEANS THIS VALUF IS NOT IN THE SPECIFTED ARRAY.
A1GGLE MEANS THAT THE SLOPE HAS CHANGED WITHIN A PARABOLA.

IF{XKKK—=15178)135,70,410

KKK=15173

OO0

TH1S TAPC NSUMREX MUST BE CHANGED IN DIFFERENT FORTRANS.

NTCGU=51
K{UNTLI=C

KIJUNT2=0
KuUNT3=0

KUUNT &4=0
KUNTH=5H

CALEL EJulviSUsST,4HTRPT]
ALl JUIVISUR?,4H3TRP)

Yy M

CaLl SUIVISUs 2, 44TRPT)

OO0

THIS SECTION CONTROLS NUMRER OF LURKS PRINTED. MAXTMUM CF FIVE...

0 AUITE(NTIU,901)

ALUATS=KGUNT 5+ 1
TR{KGUMT H=H)32,372,40

W TTEANTUU,90G2)

TRRITE(NTOU,903)

C
- C
C
[
c

THIS SCCTT N CONTROLS NUMALR OF ERRIR MFSSAGES GIVEN. MAXTMUM OF
CTLh FOR TEF2T, RTERP, AND TERPT . MAXIMUM OF TWENTY FOR ALL OTHER

SULAGUTINES. ..

40
5C

[F{SUR=SHRTIR T 470453
[FUSUB=S132)1060,20,540

6C

Tr (SUnh=S3UR310C,90,100
LTI =kOJNTI+ 1

IF{KCYNTI=17) 112, 11(, 125
KOUNT 2=KTGUNT 2+ 1

IF(KTUNT2=13)11IC,118,120
ROUNTI=KGUNT %+ 1

IFISUNT3-1ITI, 11,1260
COUNMT4=K JUNT 4+ 1

110

[F(<NTa=-27) 110,116,120
SKITELHTGLUZ9 Y VAR VAL, TYP, SUB

12¢

ETURN

[eNe el

THIS IS Trit SwRUR MESSAGE.

i

FLAAAT (1505 %%  FRROR A4y 3H = E10.3¢2XA4y4all IN A4, TH *%¥¥¥)
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C
C THIS IS THAT MONSTER LURK,
C
S0l FURMAT( 1H25X26HREWARE THE LURK. ZAP. ZAP.42X1HX/ 01
—T72X2HXX11X3HZAP/ 02
= T1IX3HXXV8X3HXXX/ 03
—73X4HXXVVIX2ZHXX/ 04
—69X3HXXVIOXIHX1X1HX/ 05
—68X4HXXVVSXTIHX3X1HX/ 06
—ETXIHXXVOXTHXLXIHXTIX1IHX}
S02 FORMAT(6E6X4HXXVVSYIHX3X1HX/
<6 5X3HXXV2XTIHX3X1HX/ 09
=64 XGHXXVVIXTIHXIXIHXIX1HX/ 10

~50X2HOD L X3HXXV IX2HX X 3X1HX/ 11
=5 3XIHXXXXXXVVV/ 12
=5 TXEHXXXXXXXALXIHALXTIHAT X THATXIHALI X1 HAIX1HAIX1HALX1HA/ 13
—SEX26HXXAXXXXAAAAAAAAAAAAAAAAAAA)

GC3 FORMAT(L19Xx64(1HX)/
— 13 X2HXXSXLHLAXTHUPYTHUYLX4HERRRIXIHKL X2HKKI1X23(1HX) / 16

—17X2HXX6X1IHLAX THUZXIHY R R KKIZ2X4HXXXX/ 17
—LOX2HXX IX LHL4XT19U2X3HY RRRR KKLILX3HXXX/ l8
—ISX2HXXAX4HLLLLZ2Y 13HUYU R R K KBX3HXXX/ 19

—14X2HXX3Xa40(1HX )/ 2C
=OXTHHXUXXXXX XY XXX XX G X2ZHX X B3XZHXX 1T ¥ 2HXX3X2HXX/ 21
=B XL 2HX XXX XXX XXX X XS XGHXXXX XXXXGX4HXXXX) 22

END




-126-

SUBROUTINE EQUIVIX,Y)

EQUIV IS USED SO THAT ONE CAN DEFINE A HOLLERITH LITERAL.

I. E. IF ONE WISHES TO SEt IF THE WORD DENOTED BY X CONTAINS A
CERTAIN SIX HOLLERITH LETTERS, ONF COULD USE AN IF STATEMENT.....
IF (X-WORD)A,B,C
BUT ONE NEEDS SOME WAY OF SETTING WORD EQUAL TO THE HOLLERITH

INFORMATION INTU WORD USING A lAb FDRMAT.

"HOWEVER, FQUIV OFFERS AN ALTERNATIVE WAY, BASED ON THE FACY YTHAT
NEARLY ALL FORTRAN COMPILERS WILL ACCEPT AT LEAST ONE WORD OF HOLLERITH
INFORMATION AS A SUBROUTINE ARGUMENT. FOR EXAMPLE, B

CALL EQUIVIWORD, 5HSMITH)
THEN WORD WILL CONTAIN THE CODED HOLLERITH FOR SMITh.

ﬁﬁﬁﬁﬁﬁWﬁ QOO OO O

X=Y
RETURN
END
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SURRNYT [ivE v ORCKINAME Ly NAMED  ToNT)

-

[ THIS SURRLUT Tk #AS WRITTFN IN ENRTRAN FOUR,

[

C T—ARRAY NAME(THE ONF TO #L PUNCHED RY THTS SURRMUTINE.)

C NANCI-TS THFE DRSTRFN NAGE UNTTWISHRES TOUCALL WIS NFEW SUBROUTINE.

C MAREZ2=SURRCYTING CALLED(TERPT ey ETC.)

ol VT =TAPF M Tr %

C

C THIS SUBRCITING MAY PE USED WHEN TT TS NFSTRED TV OATATIN

C ACRINARY GCCK CF SOME FUNCTION WHICH HAS REEN GENFRATED BY THE TERP
T SYSTRM, T UROF2 T D0 THIS, NNE VUST FIRST T AN ASSEMBLY L ANGUAGE

DECK AND THIN ASSEMGLE IT. THIS SUBRUUTINFE MAKES THE ASSEMBLY

L aNGUAGE DriK.,

AFTER ASST #oLY, [N ORDER TG EXCCUTL, UNF YUST LOAD THF BINARY DECK
FOROTHE TALCLE,y AND THE SPECIFIED SHRRJUTINF{TIRPT,,JNE, OR QDISK),

A THE SURRMITINES wHICH 1T CALLS{TTYRACF, JOFJUF, 0OF KDISK).

FAPPANG COADTPUNCH THE ARRAYS TN 70400 (OR 160Z COMPUTER FORMATS
AESPRCTIVFRLY.

THIS CAPAMTLITY IS NOT LIMITED TU THF TERP SYSTEM,

MOECK PRONUCES A DECK OF CARDS ACCEPTABLE T( THE FORTRAN FOUR

ﬁﬁﬁﬁﬁ(\ﬁ(‘iﬁﬁ\‘\ﬁﬁf‘lﬁ

ASSEMBLER ON THE 7493,

DIFENSTION T(777)
WRITE(NT,90INAEL o NAME ], NAME]

ARTIE(NT, 91 ) navED

9N EDRMAT( 7THST AMAP 1 A4, 2X W 67X/
1 15H ENTRY 1A4,7X Y 59X/
? 16HSFGIN  FQU * y 64X/
3 A4, 7X15H SXA RATK, & v BGX/
4 13H CLA 3,4 y62X)
Gl FORMAT(139 7 STA 54 y67%7
1 15H CALL 1A4,1X 60X/
? 19H 8 =%, Y 61X/
3 134 FTC T1) 162X/
4 19HTACK AXT YA 61X/
5 15H TRA 1,4 2y 62X)
N=3.%T (4% 7.
NG 110 I=1,N
117 CALL FAPP{T(IV,T,NT]
ARTITEINT,92)
G2 FORMAT(IOH ENT, 70X)
RETURN

END
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SURROUT INF FDECK(NAMEL1yNAME2,TyNT)

THIS SUBRGUTINE WAS WRITTEN IN FORTRAN FOUR.

T-ARRAY NAME(THE ONE TO BE PUNCHED 2Y THIS SUBRGUTINE.)

NAMEL-1S THE DESIRED NAME ONE WISHES TO CALL HIS NEW SUBROUTINE.
NAME2-SUBRGUTINE CALLED(TFRPTeeay ETC.)

NT-TAPE NUMBER

THIS SUBRGUTINE MAY BE USED WHEN IT IS DESIRED T3 (OBTAIN
A BINARY DECK (F SOME FUNCTION WHICH HAS BEEN GENFRATED BY THE TERP

SYSTEM. IN ORDFR TO DO THIS, QONE MUST FIRST GET AN ASSEMBLY LANGUAGE
UECK AND THEN ASSEMBLE IT. THIS SUBRDUTINE MAKES THE ASSEMBLY

LANGUAGE DECK.

AFTER ASSEMBLY, IN ORDFR TC EXECUTE, ONE MUST LOAD THE BINARY DECK
FIr THE TABLE, AND THE SPECIFIED SURRDUTINE(TERPT,J0E, OR QDISK),

AND THE SUBRIUTINES WAHICH IT CALLS(TTRACE, JUEJNE. COR KDISK).

FAPP ANC CODAP PUNCH THF ARRAYS IN 7090 CR 1674 CUOMPUTER FORMATS
RESPECTIVELY.

THIS CAPABILITY IS NGOV LIMITED TO TiIE TERP SYSTEM.

FOECK PRODUCES A CECK UOF CARDS ACCEPTARLE TG THE FCRTRAN TwWO

OO OO OO OO OO OO OO OO OO OO OO OGO

ASSFMBLER ON THE T7090.

GDIMENSION T(777)
WNRITE{NT,,90)NAME] y NAME]

WRITE(NT, 91 )NAMEZ

90 FNRMAT (24H* FAP 56X/
1 15H ENTRY TAG,2X 159X/
2 16HBEGIN  EQU * 164X/
3 A4y 2X18H SXD BEGIN=2,4 456X/
4 24H CLA 1,4 256X/
5 24H STA %62 y56X) B -

91 FORMAT(24H TSX REGIN=3,4,56X/
1 2 4H TSX %, " S6X/
2 24H TSX T1,0 156X/
3 24H LXD REGIN-2,4,54X/
4 2 4H TRA 244 156X/
5 16H NOP $1A%4,2X ,58X)

N=3.%5T(4)+7.

ARRAYS RUN BACKWARDS IN FORTRAN-2
DO 110 1I=1,N

I=N-1T+1
CALL FAPP(T(I),I,NT)

WRITE(NT,92)
FORMAT({ 10H END, 70X)

RETURN
END
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SURZOUTINE CUECKINAMEL yNAMED, T,NT)

THIS SUSRNUTTHE WAS WRITTEN IN FORTRAN FOUz,

T-4RAY NAME(THE ONE T RF PUNCHFD

ny

THIS SURRTUTINE,)

NA#FI=TS THE DISIREL NAWT

NAME2=SURROUTINE CALLED(TERPT,. 04y

1y

NE WTSHFES T CALL

ETC.)

HTS

ATELTSUBRNOTINE,

NT=TAPE NTWAFX

THIS SUARDUTIVE MAY 2E USED WHEN IT TS DESIRET
A ZTNARY DECK itk SOME FUNCTICN

SYSTEM. IN 29052 TJ o THTS,

DECK AND THEN ASSEMALE [T.

Wi T CH

HAS REEN

T

T TATAIN

GONERATFD BY THE TERP

ONE MOST FIRSY GET aY ASSENMBLY LANGUAGRE

THIS SUSBRIMTIMNE MAKES THE ASSEMBLY

LANGUAGE DFCX.

AFTFP ASSEXTILY, IN ORDFR TT EXECUT

FOR THE TARLF, AN THE SPECIFIE)

oy

TNE AU

ST 17

i

AT THE BINARY DECK

SURRGUTINE(TERD2T, 7, OR QDISK),

AMD THE SUERCUTINES ARICH

IT CALLSTTT=ACEH,

JOEJTE, TROKDTISKY.

FAPD AND CIAZPT PUNCH THE ARTAYS TN 7.9C (R 1A74 (NVPUTER FORMATS
RESPICTIVELY,
THIS CAPARTLITY TS NUT LI®ITED TD THE TFEP SYSTo4,

COECK PRONMICES A DECK OF CARDS ACCFEPTARLF TC TH:

FORTRAN 63

ﬂﬁﬁﬂOﬁﬂﬁﬂﬁﬁ(‘)ﬁﬁﬁﬁofﬁﬁﬁﬁﬁﬁﬁﬁﬂ

ASSEMBLER RN TRHE 1604

DIMENSTON T{777)

ARTITE(NT 90 )MAVE]L S NAME Ty NAMFY , NAME )

WRTITE(NTy91) v ANE 2, NAMER

END

30 FURMAT{19H TDENT 1A4 42X 1 55X/
1 T9H FNTRY T8% 42X Y 66X/
2 Ab,y 3%y L2H O sk 59X/
- 3 24H STU & SAVEA ySAXT7
4 19H LIy & 144,2X » 85X/
5 ?2CH DA £ Q y60K7
6 20H INIT € 1 y6OX/
7 25H STU /A QEJUPM yo5X/
3 25H ARS 24 2 55X
91 FOR¥AT(25H SAU XADD ,58%X7
+ 19H EXT 1A4,2X 55X/
1 1GH CRN] 1A4,7X Y G6eX/ —
2 25HX AN o w0k LB5X/
3 7?5H D T701 THEX/
4 25HSAVFH FNT & k% 155X/
5 25HRETURN SLJ B33 S55X]
N=3.%xT(4)+7,
NG 50 I=1,N
50 CALL CHODAP{T(I),I4NT)
ARITE(NT 497)
92 FORMAT(12H END 168%X)
RETURN
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SUSSUUT INE (0AD Ay Ny NT)

|

THLIS SUSHSUTIND #AS wWRITTEN IN FORTRAN FOUR.

IS Tk MJa3FY ONE WANTS CONVERTED

TO MACHINF

LANGUAGE.

o TS T vaLdr oF THe DO LOOP USED TO GENERATE

SYOIS THE TAPG NHMBER

THE PUNCHED CARDS.

LAl AUNTAES Tl SPECINTIED ARRAY,

Te IN A FNRMAT ACCEPTABLF TO THE 1604,

r»o:wrwrmn;ﬂyxr

Nlf=En/len )
NYIO=(N=100NLSe) /1D
NI=N=)O0ENTIDS=) YRNT O

[-(A)10,49,15

1S a==A7

Su 10 16
145 4A=A

£ =0 .4 442954 21 AL DG IABRSA)
Iy=vE+40,

iv=le—
FrAD=ARSA/ (IR .*%TE)

IF{FRAC=9,G3945T35) 25, 25,20
Firhl=1.

Te=1t +1
tir=1E

[ (I )21, 30,40
[V=—1F(

[1{=1F/10
Tl=[F—}ox110

40

Tt (1TE Y4aD,80,50
[5(A)41,60,40

41

42

54

51

GETTECAT 9900 )M Yy n1 0y NL,FRAC, T10, 11

G TO 70

A TLCUT 3 I TL 0, NT 5, NTFRAC, 116,11

Lo Th T

THIAIS1, 60,57
v ITE (T 4902 91 0y NLD G N FRAC, 110,11

H7

G TO 1IN
kN ZIT:}('\A:Tf:”Vi)'\:1«‘:‘J?N15)9’\11vF'QACvIIOO 11

S Ty 73S

AL a2 ITELST, 93410100, N104N1

70 RETURN ) o

GO BUTAATLLAT 331104 ,124 DEC —F 9.74,2HD=-211,47X)

GUL riw AT LIHT 35T 144X, 12H DEC EF Q.742HD=211,47X)

S02 Fiw¥aT(1RT,311,4X,124 DeC ~F 94742HD&2I1,47X)

GU3 FORMATIIHT 31 1y4K912H4 DEC &F G.T7,2ADE211,47X) B
G4 FRAT{1MT,311,4X,25H DEG &C.0000000DE00,47X)

END
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SUBRUUTINE FAPP(A,I,NT)

THES SUBROUTINE WAS WRITTEN IN FORTRAN FOUR.

A IS THF NUMBER ONE WANTS CONVERTED TO MACHINF LANGUAGE.

I IS THE VALUE QF THE DO LOQP USED TO GFENERATCL

NT IS THE TAPF NUMBER

THE OUNCHED CARDS.

EAPP PUNCHES THE SPECIFIED ARRAY, T, IN A FORMAT ACGCEPTARLF TO THE 7090.

EXAMBLE

OO OO OO OO0

ceTeslaeas s DECane=141234567F+04

10

IF(A)10,60,15
ABSA=-A

15

GD TO 16
ABSA=A

16

EE=0.434293944R1%ALOG(ABSA)
IE=FE+40.

IE=1£-40
FRAC=A/(10.

20

QL Ex1F)
TF(FRAC*%2-5,9579995%%2} 05, 25,20
FRAC=1.

25

TE=1E+1
[IE=1E

21

TF(1E1 21, 30, 30
1:=-1F

30

I1C=1E/10
[1=1E-10%T17

40

IF(ITE)SGD 51,57
wRITE(NT,9U0) T, FRAC,I1C,T11

5¢

G~ 10 70
WRITE(NT,90101,F24C,110,11

6O

GoTO 70
WwRITE(NT,902)1

~

SO0

EETURN
FOPMAT(2XIHTT 3,44 DEC FIC0 Ty 2HE=211,52X%)

G601
GC2

FURAAT(2XLATI 3, 31 NEC FI0.7y 2FEE2 1145750
FGRMAT(2X1HT 13,224 DEC (. CONCOENEAD0,,52Y)

END
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SUBRDUT INE SYS36D0(NAME, T,NT)

ODTMENSTON T(77)

7_FUoMATLAK

bl

ARITE (NT,90C) NAME ,NAME ,NAME,NAME, NAME, NAME
wRITE (NT,9C1) NAME,NAME
N=3%T(4)+7
1 18 I=T1,N
CALL PRN36O(T(I),I,4NT)
1C CONTINUE
JRITE (NT,902)
RETURN
GO0 +FIRMAT (A4, 10 TITLE *A4,12H(X) FOR 360! 50X/
- 4X GH ENTRKY A4,2H,BA4,7X 50X7
- A4, 2&d START 50X/
= aX 264 USTNG *,15 50X7
- 4 X 26 STM™ 14,15,A 50X/
- X 72454 L 14,F 50X7
- 4AGT PSS ] ST™ 14248 50X/
- 4X 26H LR 2,15 50x/7
- 4X 76 DROP 15 50X/
- 45X EE] USTNG A4,13H,2 50X/
- 4X 2hH LR 15,14 50X/
- 4 X A L 14,0(1) 50X/
- X 2a6 ST 14,C 50X/
- 4X 264 LA 1,C 50X/
- 4X REt RALR 14,415 50X)
SOT rORMAT(4X 2t (K] 14,15,4A 50X/
- 4X VoL NP 2 50X/
- 4% 94 USING A4,13H,15 50X/
- X 26H L+ 142,48 50X/
T =TT T X 2Ad TBCR 15,14 50X7
- 1HEA4, 2504 STM l4s15,A 53X/
- X 2L Ta,F 50X7
- 4X 2ot BC 15,G0O 50X/
- 4X DA CNOP 044 50X/
- 4hA 24 1S 2F 50X/
- AT R RNT BN 2F 50X/
- 410 26t DS 1F 50X/
- 40 25 2C A(THOY) 50X/
- arif 2k aC VITERPT) 50x/
= Grr 26 0T T VI(ETERP) 50X)
SO7 P& END 50X)
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SUBROUT INE PRN3AOUTAYNyNT)

THIS SUBROUTINE WAS WRITTEN IN FNARTRAN FOUR.

A IS THE NUMRER ONE WANTS CONVERTEND TO MACHINF

N IS THE VALUE OF THE DO LOOP USED TO GENERATE

NT IS THE TAPF NUMBER

THE PUNCHED CARDS.

PRIN360 PUNCHFES THE SPECIFIED ARRAY,

IN A FJRMAT ACCEPTABLE TO THE

360

OO OO OO O[O O

N140=N/100

NIO=(N=-100*N150)/10
N1=N-10C*N10C-10%N10C

10

IF{A)1ID,60,15
ARSA=-A

15

G T3 16
AKSA=A

16

EE=9 4434294431 %AL0OG(ARSA)
IE=EE+40.

IE=1E-40
FRAC=ABSA/(10.%x]F)

[F(FRAC-9.93999%)25,25,20
FRAC=1.

TE=TE+1
TI1e=1E

TF{TE)?1,30,30
r=—1F

112=1E/712
T1=TE~-12%T1C

IFOITE )a0, 50,50
IF(A)4145Cy42

WRTTEINT 9GO ININO,N1O,NY,FRAC,TIC, 11
G TO 70

WRITEINT, 901 ININO, NI Gy N1, FRAC,T10, 11
50 TG 79

IF{A)I51,4,60,52
WRITE(NT,9C2)IN10C,N1OGWNL4FRAC,T1C, 11

G 1O 79
WRTTE(NT,GC3IMIGD,NID G N1, FRACLIIC, T1

Gy TO 70
ARTTEINT LG4 )NI0NyN1S, N1

RETURN

FURMAT{1IHT3I1, 3X9HDC

C'=FR,Ay 2HE-211,52X)

FOSAAT (15T 311, 3¥G-NC
FORrAAT(IHMT R 14 3YGHDC

E'+FB.6,2HF-211,52X)
E1-FR.6,2HFE+211,52X)

MAT{LIHT 311, 3X9HDC
FUSMAT(IHTST 1, 3K 21HDC

EY4FQ.6,2HE+211,52X)
FEY+(C ., COCNDNRE+ONS52X)
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SUBROUTINE TYME{ I,NT)

THTIS IS THE FORTRAN 63 VERSION,

THIS ROUTINE MUST BE ACCOMPANITED BY THE FUNCTION KLOCK.

IF I=0, RESET THE CLOCK AND PRINT TIME=0. SEC.

O OO OO OO0

IfF 1.1G. 0y, READ THE CLOCK AND PRINT TIME =XX.XX SEC.

[F(1}1,1,2
TIME=0

IK = ICLOCKF{0)}
WRITE(NT,198) TIME

RETURN
A = [CLOCKF{0)-IK

TIME = A/100.
WRITE{NT,198) TIME

198

FORMAT( 1HO,11H***xTIME IS FB.3,5H SEC.)
RETURN

END
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3t

*

3+
3+

X
XX
XXy XXX
XXVyv
XXV X X
XXVV X X
XXV X XX
XXVV X X
XXV__ X X
XXVV X X X
00 XXV XX X
XXXXXXVVY

XXXXXXXA A A A AAAAA

XXXXXXXAAAAAAAAAAAAAAAAAAA
XXXXXXXXXXXXKXXX XXX XXX XXX XXX XXX XXX XXX XK XK XX KKK KX KX XXX XXXK X XXX XX

XX L U U RRRR K KK XXXXXXXXXXXXXXX XXX XXXX X
XX L U _UR R KK XXXX
XX L U U RRRR KK XXX
XX LLLL UJU R R _K K XXX
XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX XXX
IXXXXXXXXXX XX XX XX XX

S XXXXXXXXXX XXXX XXXX XXXX
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CALCULATE LO512(.01,10.) N=109
X LOG(X) TERPT(X) FRROR
Q.01 =2.500000) =2,0000C0C 0.0
D602 —1e46989593 —-1.895G6475 041969776
J¢04 -1.3973406 -1.6987658 C.3C08251 o
008 —1.0969095 -1.3430883 0.2511787
C.10  -1.0C00000 -1.1945925 0, 1945925 o
020 —0.6689706 —0.6455421 -0.0534284
D40 -0.3979406 —-0.4003685 0.0024760
Ce83 =0.0969104 =-2.097C222 0.000111R
1.00 —3.0000004 =~-0.0C01056 0.C001052 T
2.0C 0.3010296 243010038 0. 3000258
4,00 0.6020597 C.6020575 0.0000022 T
65.00 0.9C338Y5 €.9030857 —-0.0000002
10.00 1.0000000 0.,9999998 0. 3000002

CALCULATE L0510 FRUM EXPONENTIAL N=100

Y LOG(Y) BTERPLY) FRROR

0e01 —=2.006G0600 =2.000000C 0.0

GeD? —1.6983696 -—-1.6939336 -0.0000362 )
JeD4 —143979406 =—1.3979263 -0.0000143

D9.08 -1.0969095 -1.0969324 0. 00006229

Coelu —-1.060G0000 -1.0000267 0.0G00267

0«20 -—-0.6989736 -0.69899%94 €.0000288

0.40 -043979406 -0.3979158 -0.0000247

0.80 —0.0969104 -0.0968790 -0.0000314 o
1.00 =0.00000C4 0.00600267 -0.0000271

2.00 0.30108296 0.3010206 0. 0000089

4.00 0.60620597 0.6025260 0.0000337

8.00 0.9030895 C.9030781 0.0000114

10.00 1.0000000 1.0000000 0.0
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X LUGIX) TELSDT (%) ERIOR

FRROX X = =l.481F 01 TS, IN T<PT
Gall =2,0000000  =2,0000000 0.0

Va2 =1e6U395533 -1,60r4607 AN

Je04 =1, i =1.3674357 -C,0000010
Te B =1, 09672095 -1.0049045 Col

Ce1C  =140060220 -1.0000000

D20 —=2464939736
Na4G  —D04.3979406

—J.0483704
03979411

Je82  =0e2969104
1.0 —0.0C00204

-0,0%69112
~3. 0000009

IERBLDRE)

2400 0.30112796 Ce.3010290
4400 046020537 D.60205849

« UTNNN0A

C
Ca 007005
¢
T 0020007

2.G0  0.C030705  C.503C0ART
10,00 1.0070000  1.9999928

o 2u2000R
AR A )

CALCULATE STM(S ey la7) N=100
X SINCX) TERPT(X) “RROR
feC 2.0 3.0 Con
C.10 N.0563332 J.05%3320 0. 0020013 T

Ge 2V 0e1936672 Ne 1986677

(.0CN0N1 0

0.30 0.295%201
Je4l (e3R94131

042955271
De3894161

=C. 3000301
-C. 0000010

J450 0, 46T794253
Ce60 D.5646423

Vel 134261
N.5546414

-0. 0000008
Q. 2000008

[V V] NebH442175
0.80 Q7173559

De5442163
D.7173553

0.,C0GC2012

C. C00N006

Ue30 0.7833207
1.70 Q.8414703

GeTR33264
Je.B414711

0, 00N0N0N3
—C. 0300002

1.10 D.8G912072 J.8912072

-C.0C00rC01
C. 0000076

C. 0000005
C.0223003C2

1.20 0.9320387 0.932037]
1.30 J.G635574 D.9635572
1.40 0.QR54434 N.98544G2
1.50 e 9374948 0. 59743482

1.50 099455737 Je99G65 737

0.0
0o

1.70 0.9916n54 09916655

-, 0000001
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CALCHLATE STWH S ey1.7) N=100
X SIN{X) TraP2(X) ERROR
Vel Nal Nel 6.0
Rk . 06653573 J.C99R331 T L. 000002 T
.23 Tal ARG N.1GK6692 0.0
e N.72955197 0. 0000004 —_—

e 20H57NT
De3niall

Ue3894l176

CoNTTN002

Y ETYAER)

Do 154253

P.g

o
SRS 0e56406725 TehO46420 CeNONDN0?2
Te Ty [PV EYVARE) N.6a472173 0.00N00027 —
N De 7173655 Se7173851 Ge C0N001
1o HT G 7533707 041833267 C. 000005 -
1.0 Do Bl Tiw CeR4l14T03 0.0000005
T.17 NeRA1207p NeRILIOCTO Te000002
1o2? (ei3 2037 NeG3203P4 C.0NN0003
Te70) Je96:3557 7 39635577 C.CO0D001
Teto e YRS 4434 N.91544G2 G. 0000002
.50 e 5 THI4A 5.5974548 0.0
l. SeuiiSTH7 0494995738 -(C.C000001
1. 7% NLGATALNG Te991/655 —C.0000001
[ 2TF<PUELATL STW({ .y1.5) BACKWARDS N=1CO )
| r=519(X) BTERP(Y) FREOR
| AP 04D 0.¢C

Je193A6 G2

L2955 T,

R ST/ S IS |

TR R

242565957
0.1999991

-0.C000I08
-C.C0CC208

0.2999995
543554999

0. 0000004
0.(CCGOD1

el (14293
e HOANH4D S

1. 55C0CC05
Cenl000NT

0. 000CE0T
0. 0000309

Yonas2]75
T 7173556

De I1500NG3
e 79949954

0.0000006
-0.0000003

e 72337407
Jetal4707

0.89996R6
0. 9969685

-0.0000011
-0.CC0C011

T.8912CT72

T.0G0G%AR

-1J.00C0ONIC

Se 3320347 1.19993RQ 0.0
635573 1.2965¢K3 0.0
Ceduhanss 1.3999977 0.0
AR N 1.4999G671 0.0
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INTERPOLATE SIN(QO.y1.5) BACKWARDS N=100
Y=TERPT(X) X BTERP(Y) FRROR
0.0 0.0 .0 0.0
0.0998340 0.10 0.0699998 -0.0000001 -
0.1986699 020 0.1999993 -0,0000001
Ne2555204 0.30 0.2999998 =0.0000001 T
0.389418¢C 04! 0.3999998 -0.C000001
0.4794247 0.50 0.4699567 -0,0000001
0.5646414 Ge6C 0.5999997 -0.0000001
0.A442170 0.70 0.6599997 -0.0000001 N
0.7173558 0.80 0.79999R7 =0.0000010
0.7633269 (190 0.3999¢86 =0.0000011 T
0.8414708 1.20 N.9999985 =0,0000011
0.8912069 1.1 1.0999985 -0,.C000N10
0.9320383 1.20 1.1999969 —0.0000019
3.9635573 1.30 1.2996964 -0,000C019
0.9854491 1.40C 1.3999%568 -(.0000210
0.5574947 1.50 1.4999G952 —0,0¢0000N19 T

CALLULATF INTFGRAL OF SIN(X,PI1/2.) N=120
X INTEGRAL TERPI FRROR

a2 l.000N0A0 0.99996%8 0.20D0042

0.10 0.9957047 0.9950002 C.00N0N40 T N
020 0.8590667 C.9RG0K22 C.0N0P06S

Ce3) ). 9553355 Y. 3553339 C. CO30027 - o
.40 0.9210612 7.9210588% N.N0GHNY A

T DePT75877 D<GT7T5807 C.0N07 0726

Debu 0.RP253357 D.8283347 Cern753016

T.79 GeT6h3a24 Ge 154R41 0 C o001 4 -
0.0 0e6G67C7) N.6967056

Ca90 Coh21m102 Neb216095 S

1.30 0.5403026 De 54053021

1.12 0. 45355446 N.45359532 Cel0nCOT

1.20 D.3623528 343423563 C.nn20005

1.39 0.2AT5005 0.26750C1 C. 0004 -

1.40 Uel699694 Ne1699692 Ca (300052

1.5C C.07074230 0.07074C2 -0.700Co01 o -
1.60 —0.0291951 -2.02919%9 -0,7000207

1.7C

—D.128R47%

—Tel12K8402

-0, 002C002
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DEMONSTRATE SPEED OF SUBROUTINE TERPT

WEATIME IS 0.0 SEC.

TERPT HAS CALCULATED 100000 SINES

®#%%TIME IS 12.430 StC.

TENERGY RANGE
le 203 0.00345
1.5 C.00669
2.00 C.01C80
T T PG C.Cl560
3,00 3.021C0
T 4,00 0.03450
540t (+05030
&0 C.06910
7.0 0.09000
T Rt o 0.11320
CIEE 13880
1Ge:C C.165670
12.00 .22900
I5. ¢ T+33930
21.00 C.61430
25430 C.83690
30,00 1.15700C
N 1.523C0
2 $NTe) 1.93360
A3.00 2% 38500
G ek 2.878C0
5300 3.983GC0
100 54724000
27,00 5.240C0
S0,00 #418200
Tioenl 585400
120206 13.58000

16Qe0C 22.39399
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200.00 32.84000
256.00 47.87000
300,00 6484000
350.00 83434000
400450 103.29999
500.0C 146.70000
600.00 193.79999
700.00 243.79999
800400 296.09985
900.00 35C. 09985
1000.00 405.50000
%k k% ERROR  XVAL = 0,440FE 01 WIGL IN TABX  ®¥%xkxk

LNG-LOG INTERPOLATION UF PRUTON RANGES IN AL

ENERGY RANGE LE/DR
1.0 e0N3 179.493
15 CaCO7 135,749
2.0 N.011 111,265
25 D016 Q7,772
3.0 Rbe45H5
4.0 67.191
5 el 58,738
6.0 > 50,103
7.0 TGN 45,439
8.0 Cell3 41,037

10.0 0. 167 344440
12.0 e 229 30,005
14.G Q. 330 26.410
16.9 Ge3%) 23,366
lg. 0 De#hH 21.801
22.0 G.607 18,615
2640 D897 1he217
30,6 1.157 14.573
34,C lebhb 13,172
38.0 1e 764 12.079
+0. 0 2 a4n0 10,399
YA 34301 G4175
5260 2272 R.248
7040 Hel6 11994
75.0 he471 150,546

V440 GeNGN) he 272
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110.0 11.655 5367
126.0 14.790 4,875
142.0 18,215 44486
158.0 21.918 4,172
190.0 30.088 34696
222.0 39.197 3.352
254.0 49,159 3.087
286.0 59.906 2,877
318.0 71.336 2.729
382.0 95.953 2.483
446.0 122.732 2.311
510.0 15T.252 Z.184%
574.0 1814245 2.088
638.0 212.490 2.012
766.0 278.084 1.900
894.0C 346.810 1.829




TRPT __ TRPT{X,T) FOR SYSTEM/360
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LOC ORJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT

000000 2 TERPT START

020000 e ... .3 __USING *,15 o

00CO00 9058 FOEC 00OEC 4 STM 5,8,REGS SAVE GPR'S 5-8

00C004 6020 F110 00110 5 STD 2, TEMP+8 SAVE FPR2

00C008 6C40 F118 00118 6 STD  4,TEMP+16 SAVE FPR4

0C0CQC 5861 72000 00000 7T L 6,0(1) A(X) TO GPR6

000010 5871 2004 00004 8 L Ty4(1) A(T) TO GPRY

000014 7826 00090 00000 9 LE  2,0{6) X TO FPR2

00C018 7B27 0100 00000 10 SE 2,0(7) SuUs T(1)

000C1L 7C27 0004 00004 11 ME 24:4(7) MPY T(2)

000020 4740 FO72 00072 12 RC 4, ERR] BRANCH IF -

000024 3842 13 LER 4,2 7 YO FPR4

00C026 TB47 000C 0000C 14 SE 4412(7) SUB T(4)

00C02A 4720 FO9E 0009¢ 15 BC 23ERR2 BRANCH IF +

00002E 4780 FOC2 000C2 16 BC 8y FRR3 BRANCH IF O

000032 3842 17 0K LER 4,2 7 _TO FPR4

000034 6E40 F148 00148 18 AW 4 4y MASK1 UNNORMALIZED ADD

000038 5040 F108 00108 19 STD 4, TEMP FPR4 TO TEMP

00C0N3C 5850 F10C 0010C 20 L 5, TEMP+4 INTEGER TGO GPRS

000040 6A40 F150 00150 21 AD 4 4MASK?2 NORMALIZED ADD

000044 3344 22 LCER 4,4 CHANGE SIGN

000046 3A42 23 AER 442 ADD Z

00C048 1885 24 LR 8,5 1 TO GPRS

D0004A 8B50 0092 00002 25  SLA 542 SHIFT GPRS 2 LEFT

00C04E 8880 0003 00003 26 SLA 8,3 SHIFT GPRB 3 LEFT

00C052 1A58 . 27 AR 5,8 EFFECTIVE MPY 12

00C054 3804 28 LER 0s4 F TO FPRO

000056 7C05 7629 00020 29 ME 0432(5,7) MPY T{3%]+9)

00CO5A 7A05 701C 0001C 30 AE 0428(5,7) ADD T{3%[+38)

_00COSE_3CGC4 31 MER 0,4 MPY F

00C060 7A0S5 7018 ©0018 32 AE 0+42641{5,7) ADD T(3%1+7)

000064 9858 FQEC 00QEC 33 LM 5,8,REGS RESTORE GPR'S 5-8

N0C068 6820 F110 00110 34 LD 2,TEMP+8 RESTORE FPR2Z

00006C 6840 F118 00118 35 LD 4,TEMP+16 RESTORE_FPR4

00CO70 OT7FE 36 BCR 15414 RETURN

00C072 7A20 F104 00104 37 ERR1 AE 2,SL0P TEST Z VS 5LOP

200076 4720 F096 00096 38 BC 241ERO BRANCH IF +

_00CO7A 9CEF FOFC _0COFC 39 STM 14,15,REGS+16 SAVE GPR'S 14-15
40 DROP 15

00007E 185F 41 LR 5,15

000000 42 USING TERPT,S

000080 7840 50D4 000D4 43 LE 44X X TO FPR4

00C084 7040 50D4 000D4 44 STE 44X SAVE X

000088 4110 5128 00128 45 LA 1,CALLL ARG ADDRESSES

00C08C 58F0 5124 00124 46 L 15,VECT BRANCH ADDRESS

00C09C 0QS5SEF 47 BALR 14,15 TRANSFER

00C092 9REF SQOFC 000FC 48 LM 14,15,REGS+16 RESTORE GPR'S 14-1
49 DROP 5

000000 50 USING TERPT,15

00C096 7820 F120 00120 51 ZERO LE 2 4NONE SET 2=0.0

00CO9A 4T7F0 F032 00032 52 BC 15,0K BRANCH TO OK

00CO9E 7B40 F104 00104 53 ERR2 SE 445L0P TEST 7-T(4) VS SLO|

00C0A2 4740 FOC2 000C2 54 BC 4,ERR3 BRANCH IF -

00CO0A6 90EF FOFC 000FC 55 STM 14415,REGS+16 SAVE GPR*S 14-15
56 DROP 15

0000AA 185F 57 LR 5415




_TRPT  TRPT(X,T) FOR SYSYEM/360
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LOC OQBJECT CODE ADDR1 ADDR2 STMT  SOURCE STATEMENT
000000 58 USING TERPT,S
_00Q0AC 7846 2009 _ __ 00000 _ 59 ___LE  4,0(6) _ X _TO FPR4 _ i
00COBQ 7040 50D4 00004 60 STE 44X SAVE X
Q00Q0B4 4110 5138 00138 61 LA 1,CALL2 ARG ADDRESSES
0000B8 58F0 5124 00124 62 L 15,VECT BRANCH ADDRESS
0000BC OSEF 63 BALR 14,15 TRANSFER
0000BE 9BEF S50FC 000FC 64 LM 14,15,REGS+16  RESTORE GPR'S 14-1

65 DROP & o
000000 66 USING TERPT,15
00Q0C2 7827 000C 0000¢ 67 ERR3 _ LE 2912(7) T(4) TO FPR2
0000C6 7B20 FOESB 00CES8 68 SE 2y ONE SUB 1.0
00COCA 47FQ F032 00032 69 8C 15,0K BRANCH TO 0K
0000CE 070007000700 70 CNOP 4,8 BOUNDARY AL IGNMENT
000004 _ . 71X DS 1F
0C00D8 404040E7 72 Al e ce X'
00CODC 4BE3E24B 73 A2 DcC C'.TS.*
O00O00EO 4BE3C248 74 A3 DC C*.TB.!?
0000E4 E3D9YDTE3 75 A4 DC  C'TRPT! o
00COE8 411000060 76 ONE DC E*1.0°
0000EC o 17T REGS DS _6F B _
00C104 3C10C6F8 78 SLOP  DC E'1.0E-6"
000108 79 TEMP DS 3D
000120 00000000 80 NONE  DC E'0.0°'
000124 0Q0QO00O . 81 VECT DC  V(TTRACE) -
000128 000000D80000NND4 82 CALL1 OC ATAL,X,A2,4A4)
00C138 000000D800000004G 83 CALL2 ©OC AlAlyX,A3,A4) o
000148 4E00000000000000 84 MASK1 DC X'4E00000000000000*
000150 4600000000000000 85 MASK2 DC X'4600000000000000°"

86 END
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TRPT RELOCATION DICTIONARY
PCS.ID REL.ID  FLAGS  ADDRESS

01 01 oc 000128

o0y 01 0C_ . 00012C

o1 01 2C 000130

01 01 oc 000134

ol c1 aC 000138

01 01 ocC 00013C

01 01 0c 000140

01 01 oc 000144 - i

o1 02 1c 000124
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TRPT  CROSS-REFERENCE
SYMBOL LEN VALUE OEFN REFERENCES

Al 300924 0000D3 2072 0082 0083

A2 n0N04 2000DC 0073 G082 e B
A3 00004 0000ED 0074 0083

A4 N00G4 NCOCE4 0075 0082 0083

CALLL 00004 000128 0082 0045

CALL2 00024_000138 7083 0061 e

ERR1 20004 00072 0037 0012

_ERR2 00004 00009E 0053 0015 .. . _ . . .
ERR3 00034 0000C2 0067 0016 0054

MASK1 00008 000148 0084 0018

MA SK 2 000C8 000150 0085 0021

NONE _ 02094_000126_0080_ . 005 _ . . . _

0K G002 00032 3017 0052 0069

ONE 00004 702CES Q076 0068 . _

REGS 00004 CCICEC 2077 0004 0033 0039 0048 0055 0064
SLCP 00004 000104 0078 0037 0053

TEMP 00008 200108 0079 0005 0006 0019 0020 0034 0035
TERPT 00001 000007 0002 0042 0050 0058 0066
VECT G00N4 000124 0981 0046 0062

X 00034 0000D4 D071 0043 0044 0060 0082 0083

ZERO 00004 000096 0051 0038

NO STATEMENTS

_ 130 PRINTED LINES

FLAGGED IN THIS ASSEMBLY
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